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CHAPTEB 1 
IITRODUCTIOW & SPECIFICATIOHS 



Introdnotlon 

The MIIC-05/5 A 5/8 (hereafter referred to as ¥IHC-05 unless 
Information is specific to a particular configuration) are disk 
controllers for the DEC LSI-11 CPU system. They emulate two DEC 
disk controllers - an RL01/02 (5.2 to 41.6 MB) and an RX02 
(single/double sided, single/double density 8", WIIC-05/8, or 
double density 5-1/4" floppy disks, MIIC-05/5) . They have been 
designed on a single dual width (5" x 8") PCB which mounts inside 
the CPU chassis. 

The hardware is divided into four functional sections. The first 
is a 16 bit microprocessor which controls all other sections. 
Second is a serial data encoder/decoder, including a phase lock 
loop operating at either 5.0 MHz, 500 KHz, or 250 KHz data rates. 
The third section is the drive control interface. And last, the 
host bus interface, including control of the two command register 
sets plus interrupts and direct memory accesses. It should be 
noted that most of the traditional disk control functions are 
implemented in the microprocessor program, rather than in 
hardware. 

Beference Documents 

Reference documents include the following: 
lED P/H DESCRIPTIOM 

120120-01 Logic Diagram, WINC-05 (5-1/4" floppy) 

120180-01 Logic Diagram, WINC-05/5, 5/8(5-1/4" & 8" 

floppy) ^ ^ 

120171-01 Logic Diagram, Signal interconnect board 

900000-01 Manual, floppy diagnostic 

800011-XX Floppy Diagnostic Diskette, 5-1/4" diskette 

800048-XX Floppy Diagnostic Diskette, 8" diskette 

900057-01 Manual, Winchester diagnostic 

800057-XX Winchester Diagnostic Diskette, 8" diskette 

Digital Equipment Corporation 

Microcomputers and Memories Peripherals Handbook 
ZRXDBO - RX02 performance excercisor 
ZRLKB1 - RL02 performance excercisor 
ZRLMBO - RL02 bad block writing 
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Block Dlagraa 

A block diagram of the WIIC-05 is shown in Figure 1-1. 
Controller Architecture 

A 16-bit MOS microprocessor is used to handle the primary 
algorithms for the ¥IIC-05. These algorithms include: 

Controller command emulation 

DMA transfer support 

Drive control (SELECT, STEP, READY, etc) 

Track and sector mapping 

Header search 

Drive R/W mode control 

Drive type and format analysis 

Drive formatting 

Diagnostic aids 

A bipolar micr osequencer is also used in conjunction with the MOS 
microprocessor for serial disk data transfers whose functions 
are : 

Serialize/deserialize data 

Write precompensation on Winchester drives 

Phase lock oscillator control 

Clock encoding/decoding 

Address mark generation/detection 

CRC register handling 

A third logical area contains the circuits used for synchronizing 
the host's bus interface cycles with the VIIC-05'8 internal 
microprocessor . 

Multiple Controller Operations 

The WIIC-05 emulates two logical controllers by using 
multiprogramming techniques. When the interfaces for both the 
Winchester and floppy are being simultaneously operated, the 
Winchester interface is given a higher priority. This higher 
priority ensures the highest data throughput for the Winchester. 
The floppy interface has a guaranteed service within a set time 
interval to prevent it from being completely locked out. 

Ayallable Configurations 

The WIIC-05 directly supports up to two physical Winchester and 
two floppy drives. A drive cabling board within the subsystem is 
used to rewire the WIHC-05 50 pin I/O flat cable into the pin 
layout required by the drives. 
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FIGURE 1.1 
Block Diagram 



ABD system configurations which are available include: 



• One or two 10.4 or 20.8 Mbyte Winchester and one 

0.5 Mbyte 5-1/4" floppy or one or two 8" 1.0 MB 
floppy disk drives. 

Figure 1.2 outlines a typical WIIC-05 configuration. 

The Winchester drive control signals conform to the Seagate ST506 
interface. The data rate is nominally 5 Mbits/sec. Known 

variations between . difference disk drive manufacturers may be 
handled through a configuration PROM available from lED and 
installed on the controller board. (See Appendix C, Available 
Configuration PROMS). 

BBulation Characteristics 

The WIHC-05 is fully compatible with all DEC operating systems 
including RT-11, RSX-11M and RSX-11M PLUS. It is also fully 
compatible with DEC diagnostic programs. DEC software 

transparency is achieved by fundamental WIlC-05 design features 
such as: 



Complete emulation of DEC»s RL01/02 and RX02 system 



RL01/02 compatible formats on 

with individual capacities of 

Mbytes (formatted) 

RX02 compatible format on the 

disk drive with a capacity of 

The 5-1/4" floppy drive has a 

format. 



the 5-1/4" Winchester 
5.2 through 41 .6 

optional 8" floppy 
1 .0 Mbytes (Fmtd. ) 
unique RX02 media 



Maintenance Software 

AED maintenance programs are supplied on a floppy diskette. If 
the WIIC-05 controller is utilized separate from the subsystem, 
these routines must be purchased individually from AED with RX02 
formatting or other media. The routines include diagnostics for 
both the Winchester and floppy drives. See Chapter 5 for 

diagnostics operation. 



Controller & Subsystem Specif ioations 

When used with Seagate ST406/412 and QDME 
following are the systems specifications. 



242 disk drives, the 



MULL 



EMULATIOH 
MLQZ 



Drive Characteristics 

Capacity/drive (formatted) 
Drives/controller 
Average Access Time 
Minimum Seek Time 



5.2 
2 

93 ms 
1 9 ms 



Mb 



10.4 
2 

93 ms 
18 ms 



Mb 



JULStZ 

Floppy 

1 .0 Mb 
2 

275 ms 
18 ms 
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FIGURE 1.2 
WINC Board Assembly 



EMULATIOH 



JtLfll 



MLQZ 



Drive Charaoteristlos 

Average Seek Time 

Maximum Seek Time 

Interleave factor 

Burst transfer rate 

Net transfer rate 

(Over entire disk, includes seeks) 



MJ£iZ 

8" Floppy 



85 ms 

205 ms 

2:1 

625 Kb/sec 

259 Kb/sec 



85 ms 91 ms 

205 ms 243 ms 

2:1 2:1 

625 Kb/sec 62.5Kb/sec 
259 Kb/sec 18.3 Kb/sec 



Logical Data Organization 

Heads 

Cylinders 

Sectors 

Bytes per sector 

Physical Data Organization 

Heads 

Cylinders 

Sectors 

Bytes per sector 



Error Rates 

Hard (bits read) 
Soft (bits read) 
Seek (seeks) 
Error control 

Physical Dimensions 

Subsystem Cabinet 



Power Requirements 

Subsystem AC Power 



Controller DC Power 



2 

25 
40 
256 



2 

306 
34 
256 



2 

512 
40 
256 



4 

306 
34 
256 

EMULATIOH 



2 

77 
26 
256 



2 

77 
26 
256 



RL01/02 



RX02 



1 per 10 
1 per 10 
1 per 10 
16-blt CRC 



12 

10 
6 



1 per 10 
1 per 10 
1 per 10 
16-blt CRC 



12 

9 
6 



Width: 17.6 Inches (48.26 cm) 

Height: 5.2 Inches (13.97 cm) 

Depth: 22.5 Inches (58.42 cm) 

Weight: 38 lbs. (17.24 kg) 



110/115VAC ± 10$, 50/60HZ ± 0.5Hz 
2.6 amps operating (max) 
4.1 amps starting (max) 
215/230VAC ± lost, 50/60Hz ± 0.5Hz 
1 .3 amps operating (max) 
2.0 amps starting (max) 
300 watt maximum 

+5V ± 5%, 3.8 amps typical 

4.5 amps (max) 
+ 12V ± lOJf, 0.1 amps (max) 
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CHAPTEB 2 

IISTALLATIOH 

VIHC-05 Controller to LSl-11 Installation 

The controller will fit into the standard Q-BUS backplane. Be 
sure to power off the CPU before installing your card. The 
controller should be plugged into the next available or desired 
priority location dependent dual wide slot. Connect the 50-pin 
flat cable from the controller to the edge connector on the 
controller card. 

■OTE 

Cable connectors are not keyed. Therefore, it is 

necessary to identify the Pin 1 position on both the 
male and female plug connectors by means of the 
imprinted arrow on the top edge of each connector. The 
flat cable also identifies Pin 1 with a red stripe. 
When connectoring the plugs, these arrows must be 
aligned to ensure correct pin and circuit connection. 

Systea Ground 

A single-point grounding scheme should be used to minimize group 
loop problems in a sub-system. 

The common ground point, to which individual equipment grounds 
are connected, should be located electrically close to the 
building ground. The building ground is typically available at 
the main power distribution panel. 

If the CPU is rack mounted, and if a solid electrical connection 
between the CPU ground and the rack mount can be ensured, then an 
attachment point on the sub-system chassis slide assembly may be 
used as the single-point ground. In such a system, all grounds 
should be returned to this single-point ground, thereby 
minimizing ground currents. The same single-point grounding 

system applies to a desk-top system as well. 

Controller Nodlf ioatioja Instructions 

The VINC-05 controller is supplied with the standard DEC address, 
vector and interrupt priority. The alternate address and vector 
the Winchester must be used if another RL01/02 is present in the 
system. The alternate address and vector for the floppy must be 
used if another RX02 is present in the system. Alternate address 
and vectors, bootstrap, and 22-bit addressing Jumpers are 
described in Table 2.1 (See Figures 2.1 for jumper locations on 
controller card). 

The bootstrap option allows the user to boot using a console 
device, autoboot upon power up, and disable the bootstrap. 
To boot from the console device, the console must be at address 
177560. Other bootstraps must be disabled or removed. 

2 - 1 



Autoboot will boot the system upon power up from DLO without user 
intervention. A console device is not necessary. 



If the user wishes boot from another 
MXV11-A2), the controller's bootstrap must 

lOTE 



PCB (i.e. BDVV11 
be disabled. 



or 



The WIMC-05's format routine will also be disabled. 

The 22 bit addressing option must be enabled when using more than 
256K bytes of memory. When using 256K bytes or less memory (18 
bit addressing), this option must be disabled. See Figure 2.4. A 
pair of pliers is the recommended tool to use for removing 
j um pe r s . 





Table 


2-1. DeTioe 
Si^aQdard 


RL01/02 (Winchester) 




PIO address 




774400 


Vector 




160 


J um pe r 




E4.--E5 


RX02 (Floppy) 






PIO address 




777170 


Vector 




264 


Jumper 




E7--E8 


Bootstrap 






PIO address 




773000 


Function 




FROM TTY 


J um pe r 




E1---E2 


22-Bit Addressing 




Function 




Enable 


Jumper 




No jumper 
E10--E11 



Altgrnate 

775000 

120 

E5--E6 

777150 
27 
E8 — E9 

773000 

AUTOBOOT 

E2--E3 



on 



Disable 



No jumper on 
E4 , E5 , & E6 



No Jumper on 
E7, E8, & E9 

No Jumper on 
El , E2, & E3 



Jumper on 
E10-E11 
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MOTE 

There are three additional Jumpers located on the PC board. 
These are for AED manufacturing tests only. These jumpers should 
always il£ installed: 

Jumpers E1 2 — E13, El ii — E15, El 6 — E17 

Figure 2.1 

¥IHC-05 IITEBCOHHECT BOARD 



J1 -- to WINC-05 
50 pin 



I J2 First 
|WINC,20 pin 



|J3 -" to 5" Floppies', 
I 34 pin I 



E1 
E2 
E3 



I J4 Second 
|WINC,20 pin 



J5 — to WINCS 
3M pin 



J6 — to 8" Floppies 



Assembly Jumpering 



E1 
E2 



El 



E3 



E2 
E3 



Not 
Used 



All 

Assemblies 

(Winchester pin 2 to pin 2 of WINC-05) 
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Figure 2.2 
WIHC-05/8/ -05/5 IITEHCOHIECT ¥IHI1G DIAGRAM, SIIGLE DBIYE SYSTEM 



WINC-05 Controller 
Board 



120 170-01 Assembly I 



20 

pin 

cable 



J1 -- to WINC-05 
50 pin 



I J2 - WINC I 
>|#0, 20 pin I 



I J4 - WINC I 
j#1, 20 pin I 



|J3 -- to 5" Floppies! 
I 34 pin l< 



[J5 -- to Winchesters 
I 34 pin 



>-+ 



J6 — to 8" Floppies 



34 pin 

cable 

(if 5" 

Floppy) 



34 pin cable 



j 50 pin cable / 

+ + 

(if 8" Floppy) I 



V V 


|20pin 34pin I 
1 i 


1 • 
1 First 1 


1 Winchester I 


1 Drive 1 
1 1 


1 With 1 


1 Terminator 1 


1 220/330ohms| 
1 1 
1 1 



50/34 pin 

First 

Floppy 

Drive 

Change 
Terminator 
to 470 ohms 
or remove 
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Figure 2.3 
WIIC-05/8/-05/5 IHTERCOHNECT VIHIMG DIA6BAN, DUAL DBI?B SYSTEM 



I WINC-05 Controller j 

i Board 



120 170-.01 Assembly I 

I 



J1 -- to WINC-05 
50 pin 



^.„...- 



1 J2 

>l#o, 

1 


- WINC 
20 pin 




1 J4 
>l#1, 
1 


- WINC 
20 pin 



|J3 — to 5" FloppiesI 
I 34 pin !<■ 



[J5 -- to Winchesters! 
I 34 pin I 



H— ...--.----..---.-.--....4. 



J6 — to 8" Floppies 



34 pin oable 

I + + 

20 I 20 pin cable 

pin + + 

oable I 

^. ........... ....4. 



20pin 34pin 

First 

{Winchester 
'Drive 

With 

Terminator 
220/330 ohms 



20 pin 34 pin 

Second 

Winchester 

Drive 

Remove 
Terminator 



34 pin 

cable 

(if 5" 

Floppy) 



50 pin cable 



(if 8" Floppy) 



50/34 pin 

First 

Floppy 

Drive 

Change 
Terminator 
to 470 ohms 
or remove 



V 


1 50/34 pin 


1 Second 


1 Floppy 


j Drive 


I Remove 


1 Terminator 
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Figure 2.4 
WIIC-05/8, 05/5 COHTBOLLER JUNPBRIHG 



(these 4 jumpers not 

present on all revisions) 

/ 

I o io oi o NEC1165 
I I j Tandon84 8 



Floppy / 
Type \ 



I 50 pin Connector I 

I / 

o o o o <-- 



|o o I |o o I 

I I I I 



other 



IC I 

Location ' 

A1 I 



o \ 

o } 

o _/ 
o \ 
o } 

o _/ 
o \ 
o } 

o _/ 

o o o o 

\ / \>_/ 

Manufacture \ 



Bootstrap Enable \ 





Enabl 


e 




1 Enable 


Auto 






i Boot 


Boot 






1 Using 


Witho 


ut 


Disable 


1 Console 


Conso 


le 


Boot 


1 loi 


o 




o 


lol 






o 


l_l 


lol 




o 


1 


iol 






\ 


l_l 







Hard Disk 
Address Enable 

Floppy Disk 
Address Enable 



Enable Enable Disable 
\ Main Alternate 

/ Address Address Address 

o o 



Io 
Io 



Test-- 
Must Be 
Installed 



\ 



\ 22 bit Enable if Removed 
18 bit Enable if Installed 

Hard 
Disk 
Main 

Address 174400 
Vector 1^0 

Alternate 
Address 175000 
Vector IHO 



lol 
lol 
l_l 



Floppy 
Disk 

177170 

a.64 



177150 
3170 
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CHAPTER 3 
SYSTEM IITEGRATIOI GUIDE 

Drive Speoifioations 

The following Winchester drive specifications are assumed by the 
WIHC-05 with drives Included In the AED subsystem meeting these 
requirements. Drives not supplied by AED must meet these 

requirements. 

• Rezero with power ON Is an optional specification as the 
WIHC-05 Issues a restore command when It receives power. 

• DRIVE READY must go false within 1 ms after +12V Is 
applied. (This assumes +5V has been applied first). 
DRIVE READY must stay false until the drive Is ready to 
seek, read, or write. 

• SEEK COMPLETE must go false after the first step pulse 
and before the next step pulse Is generated. 

• Spindle motor speed must be within ±. 2%, 

• Voltage supply maximum ripple be less than 100mV RMS. 

The HIHC-05 supports either the slow seek algorithm using a 
constant pulse Interval, or the fully buffered seek algorithm (up 
to 25 us step Interval). It does not support unique, missing 
pulse algorithms. 

Drive to YIHC-05 Interconnect Card 

A FOB Is used to Interconnect the 50-pln flat cable to the 
standard Winchester 34-pln "A" cable, the 20-pln "B" cable, the 
34-pln 5-1/4" floppy cable and the 50-pln 8" floppy cable. If 
the controller board Is purchased separately, the user must 
supply the Interconnect conversion PCB. These drive cable 
Interconnections are defined In the following Table. 



Drive 



3k ZXn SiAhls 

Outputs 

DSO drive select 

DS1 

DS2 

DS3 



Table 
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Cable Signals 






WO 5 
CTB 




5-1/4" 
WIHC 


5-1/4" 
FLOPPY 


8" 


26 
28 
30 
32 




26 
28 
30 
32 




1026 

1228 

1430 

632 
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31 £1A SiAiLL& 


¥05 
CTB 


5-1/4" 
¥IIC 


5-1/4" 
IJLQ££J 


8» 
ZLfi££I 


HSO 
HS1 
HS2 


head select 


14 

18 

4 


14 

18 

4 


32 


14 


STEP 
DIRI 
LOWC 
VG 


direction (In) 
low current 
write gate , 


24 

34 

2 

6 


24 

34 

2 

6 


20 
18 
2 
24 


36 

34 

2 

40 


Inputs 
TRKO 
NDEX 
WP 


track 

Index 

write protect/fault 


10 
20 
12 


10 
20 
12 


26 

8 

28 


42 
20 
44 


RDY 
SCPL 


drive ready 
seek complete 


22» 
8» 


22 
8 


— 


-- 


RDAT 
WDAT 


floppy read data 
floppy write data 


8« 
22» 


-- 


30 
22 


46 
38 


Outputs 
M0N1 

M0N2 


floppy motor on 
(8" head load) 
2nd Wine motor 


16 
36 


— 


16 


18 


20 Pin Connector 


¥05 
CTR 


5-1/4" 

¥iirc 


5-1/4» 
1LQ££J 


8" 


•i-RDATO read data -DSO 
-RDATO 


43 
44 


17 
18 






+RDAT1 -DS1 
-RDAT1 


41 
42 


17 
18 






+RDAT2 -DS2 
-RDAT2 


39 
40 


17 
18 






+WDATO wrt data -DSO 
-WDATO 


47 
48 


13 
14 






+WDAT1 -DS1,DS2 
-WDAT1 


49 
50 


13 
14 







DrlTe Signal Cables 



All signals perform the same function 
noted below. 



as 8" floppies except where 



1. RDT Drive ready Is a function of the Winchester drive only. 



3-2 



2. RDIT/WDAT Winchester read and write data are not gated with 
drive select, therefore they operate as separate signals per 
drive. Since the writing is controlled by the write gate, 
two drives share one write data line. In addition, the 
signals are driven differently (at levels +3.5V, -i-O.SV). 

The floppy read and write data are driven as TTL signals. 
They also are time shared on signal lines used only for the 
Winchester drives (Seek complete, drive ready). 

3. SCPL Seek complete. The Winchesters have a buffered seek 
operation where step pulses are output at a high rate 
(currently at 25 us per pulse) and counted by the drive. 
They are then issued at the stepper motor»s rate. The 
controller then monitors seek complete to determine when the 
seek is done, rather than waiting for a fixed time. 

4. M0I1 Motor on is used by DC motor floppy drive to turn their 
motors on when the signal is asserted. For AC motor drives, 
this signals is used as the head load control. On the DC 
motor drives, the heads are loaded with the motor on, with 
the exception of the QUME 242/yE Data ID180, which runs the 
motor continuously, and loads the head with the head load 
signal . 

M0H2 (2nd Winchester) The motor on signals may also be used 
to sequence +12 V power for multiple drives. At motor start, 
the load current may be 4.6A, running current is 2.0 A. Thus 
two drives will take 9.0A to start without sequencing, but 
only 6.5A with sequencing. The controller waits for the 
first drive to come ready (spun up), before turning on the 
2nd. 

5. HSO-2 The Winchester head selection is binary, addressing one 
of 8 heads (4 platters). For the floppy drives, HSO selects 
the 2nd side of a two-sided drive. 

6. DSO-3 The drive selects are assigned as follows: 

DSO - 1st Winchester 

DS1 - 2nd Winchester 

DS2 - 1st floppy drive 

DS3 - -2nd floppy drive 

7. Currently the VIVC-05 does not support hard sectored 
Winchester drives (e.g. the DMA/Memorex 5 Mby cartridge). 

8. For 8" floppy drives not listed, the user should insure that 
the stepper power is derived from "head load/motor on", 
rather than from "drive select", since the controller does 
not delay for the stepper settling time after newly selecting 
the drive. For drives with a door lock, it normally is 
derived from "head load". This prevents opening the door 
during disk operations. 
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9. Cartridge Winchester write protect (20 pin cable, pin 5) and 
write fault (34 pin cable, pin 12) are collector or'ed to 
derive write inhibit, 

10. 8" floppy two sided signal is required only for NEC floppies 
and must also be enable on the controller board (Jumpers 
18-21). The signal is time shared on Winchester motor 
sequencing signal M0N1 . 

DrlTe Strapping 

Drives must be strapped for specific drive selection. The 5-1/4" 
floppy drives must also be strapped for head load control. The 
8" floppy has many other options. Listed below are the 
strappings selection for several drive types. 

The QUME 592 is similiar to the other 5-1/4" floppies including 
Mitsubishi M4853, Tandon TM100-4, and TEAC FD-55F. The Seagate 
ST4xx series is similar to other Winchesters, including the 
Tandom TM6xx, Syquest SQ306, Shugart SA6xx, IMI 50xxH, CMI 
CM5XXX, Rodime R02xx, etc. 



5-1/4" Drives 



Seagate 


Quae 


ST4xx 


592 


DS1 


DSO 


DS2 


DS1 


DS3 


DS2 


DS4 


DS3 


MX 


MX 


-.. 


HM 


.. 


HS 



Rn 



Shugart IB Data 

SA460 TD380 

DS1 DSO (install) first Winchester (DLO) 

DS2 DS1 (install) second Winchester 

DS3 '>'>^ DS2 (install) first floppy (DYO) 

DS4 DS3 (install) second floppy (DY1) 

MX MX remove (drive always selected) 
HM install (head load & motor on) 
HS remove (head load s select) 

MS remove (motor on s select) 

SS install (side = head select) 

SD remove (side s direction) 

DD don*t care(door disturb) 

DO don't care(door open) 

RI don*t care(ready s index) 

RD don't care(ready = door closed) 

DA remove (door lock = pin 4) 

WP install (protect = covered notch) 
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Seagate Quae Sbugart IE Data 

ST4ZZ 592 SA460 TD380 



HD remove (gate out to pin 2) 

HL don't oare(head load s pin 4) 

INU don't oare(LED = pin 4) 

MR Install (?) 

HN Install (?) 

SF Install (switch filter) 

ET remove (?) 

B don't oare(gate out ready) 

P3 remove (? LED = off) 

P4 remove (? LED = off) 

P5 Install (? LED = select) 

P6 Install (? LED s blink at select) 

TD Install (terminate select) 

T1 (Install-last drive) terminate 

T2 (Install-last drive) term, motor 

T3-T7remove (terminated on Winchester) 
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8" Drlv 


es 


Quae 


Quae 


DT8 


242 


DS1 


DS1 


DS2 


DS2 


DS3 


DS3 


DS4 


DS4 


A 


A 


B 


B 


X 


X 


R 


R 


I 


I 


Z 


Z 


HL 


HL 


2S 


2S 


DC 


DC 


D 


D 


C 


C 


W 


-- 


y 


y 


DL 


DL 


DS 


>. 


D1-D4 


D1-D4 


DDS 


DDS 


B1-B4 


B1-B4 


RI 


RI 


RR 


RR 


WP 


WP 


NP 


NP 


SI 


S1 


S2 


S2 


S3 


S3 


HA 


HA 


T40 


no 


.. 


SP 


>- 


SF 


.. 


DLS 



Shugart Shugart 
SA810/860 850 

DS1 DS1 remove first Winchester (DLO,..) 

DS2 DS2 remove second Winchester 

DS3 DS3 (Install) first floppy (Dyo) 

DSk DS4 (Install) second floppy (Dyi) 

A Install (select s select) 

-^.- B remove (head load s select) 

X (Install) second floppy (Dyi) 

R R don't care(ready status) 

I Install (gate out Index) 

Z remove (LED s select) 

HL Install (step power s head load) 
2S 2S don't oare(2 side flag) 

DC DC don't care(dlsk change) 

D D remove (LED s In use) 

C Install (head load = head load) 

remove (head load = In use) 

y Install (LED = head load) 

remove (LED = In use) 

DS remove (step power = select) 

D1-D4remove (binary select) 

DDS remove (binary select) 
B1-B4 B1-B4remove (head select = select) 

RI Install (daisy chain Index) 
RR RR Install (daisy chain ready) 

WP WP Install (enable write protect) 

NP NP remove (disable write protect) 

51 SI remove (side = direction) 

52 S2 Install (side = side Input) 

53 S3 remove (side s drive select) 

remove (for test) 
remove (for test) 
remove (stepper power) 
Install (switch filter) 
remove (door lock power options) 
don't care(gate out sector) 
Install (soft sectored) 
remove (hard sectored) 
(Install-last drlve)term. select 
(Install-last drlve)term. hdload 
T3-T6remove (terminated on Winchester) 
don't care(true ready) 
Install (Internal write current) 
remove (write current s pin 2) 
remove (motor on s select) 
Install (motor on = head load) 
no care 3sec delay before mot off 
remove (stepper power down) 
remove (Internal data separater) 
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.« 


S 


.- 


800 


... 


801 


.. 


T1 


-- 


T2 


U9 


T3- 


TR 


-- 


SI 


-- 


SE 




MS 


-- 


MO 


-- 


MD 


-- 


PD 


-- 


TS 


-.- 



TAHDOH 
TM848 

210801 drive assembly number 

-002 

210772 circuit board number 

DS1 remove first Wine (DLO,..) 

DS2 remove second Wine 

DS3 (install) first floppy (DYO) 

DSi* (install) s.econd floppy (DY1) 

install (select s select) 
remove (head load = select) 
install (head load s head load) 
R don't oare(ready status) 

install (gate out index) 
remove (LED = select) 
HL install (step power s head load) 

2S don't care(2 side flag) 

DC don't oare(disk change) 

D remove (LED = in use) 

install (head load s head load) 
remove (head load = flip flop) 
TR remove (true ready) 

IC remove (internal low current) 

XC install (external low current) 

install (LED = head load) 
DL remove (LED s in use) 

remove (step power s select) 
DM out (diagnostic mode) 

B1-B4 remove (head select = select) 

install (daisy chain index) 
install (daisy chain ready) 
WP install (enable write protect) 

NP remove (disable write protect) 

51 out (side = direction) 

52 install (side s side output) 

53 out (side = drive select) 
Ml in (select to motor on) 

out (MCx to motor on) 
MB out (?) 

M4 in (head load to motor on) 

MCI don't care(pin .4 to motor off) 

MC2 don't care(pin 6 to motor off) 

MC3 don't care(pin 8 to motor off) 

MC4 don't care(pin 24 to motor off) 

out (?) 

out (+24V to +12V) 
MOH out (motor on high true) 

MOL out (motor on low true) 

PS(3) in etch (power save) 

NL don't care(non latched in use) 

LL don't caredatched in use) 
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DrlTe Teralnatlon 

Drives utilize terminators for input signals. Only one drive in 
a system should be terminated. This termination is usually 

placed on the last Winchester drive, even if the floppy drives 
are slightly further along the cable. On drives with removeable 
resistor packs, AED will install a 450 ohm resistor pack on the 
last floppy drive. However, the WIIC-05 can not drive sufficient 
current to terminate the floppy with the standard 150 ohm value 

terminator . 

Drive Control Algorithas 

The Vine-OS continuously monitors the drive ready signal of the 
first Winchester drive to determine whether cabinet power is on 
or off. This test is disabled if the controller has the RL 
interface enable jumper removed. If power is off, the controller 
drops the motor control signals to the second Winchester and to 
the floppies, to limit the current surge when the cabinet is 
turned on. When the first drive becomes ready (or when the spin 
up timeout is exhausted, normally 20 seconds), the controller 
turns the second drive motor on (if configured), and waits for it 
to come ready. It then turns on the motor to the floppy drives, 
testing whether a disk is inserted or not. For CPU BUS 

initalizations the controller skips the Winchester spin up 
sequencing, but tests floppy drives for disk insertion. 

When a RL drive orientated command is issued, the controller 
first selects the drive and tests for ready and seek complete. 
If the command is a seek, the direction is set, and step pulses 
are generated. For drives with buffered seek mode, a pulse rate 
of 25 us is used with a pulse wide of 6 us, without a buffered 
seek, the pulse rate of 3.0ms is used. The head is also 

selected. The controller will then set an internal flag and test 
for seek complete in its idle loop. This will allow overlapping 
of RX commands. If the command is a read or write, the 

controller first tests if a seek is still in operation. If it 
is, the commands are delayed until the seek is complete, then 
performs the read or write operation. The controller first finds 
the correct sector header (except for the read data without 
header check command), then either reads the data sector, or 
asserts write gate and writes the data sector. The command 
continues until the word count is exhausted, sector by sector. 
If a logical track spans two physical tracks, a seek will 
automatically be performed in mid-transfer. 

For formatting, the controller seeks to each track, writes a 
pre-index fill pattern, then waits for the index pulse from the 
drive and writes both sector headers and data (data s zeros). 
When complete, the controller finds the headers of the bad block 
file, and writes the data in the correct bad block file format. 
However, it does not locate any bad blocks on the disk. The user 
must run a utility program for that (i.e. DEC diagnostic program 
ZRLMB1, or RSX11 utility BAD). 
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When an RX command is Issued which is drive orlentedi the 
controller tests whether the motor Is still on from a previous 
operation, or If the head Is still loaded on drives whose motor 
Is always on. If not, the motor Is turned on (or head Is 

loaded), and a motor on delay counter Is started. This Is 
normally 1 .0 second for motor on, and 50 ms for head load. The 
VIlC-OS then re-enters Its Idle loop until the timer timeout 
(allowing RL commands to be executed). When the timeout occurs, 
the controller then seeks the drive to the proper track, normally 
with a 3.0 ms pulse Interval, a 1 1 us pulse width, and a 1 5 ms 
step settling time,. The read or write Is then performed 

similarly to the RL read or write, with the exception that only 
one sector Is transferred per command. 

With the exception of Index during formatting, the controller's 
logic does not use any status Information from the floppy drive. 
Drive ready Is determined by successfully reading a sector from 
the disk. Double-sided Is determined by successfully reading a 
sector from side 2. Disk changes are handled by testing drive 
density before an operation. If the motor (head load) had been 
turned off between commands. 



Formatting 


the 


floppy disk Is 


similar 


Winchester, 


with 


the exception that 


there Is 


the disk. 









to formatting the 
no bad block file on 



Drive Mapping 

The standard RL01/RL02 and RX02 have a different track and sector 
from the drives used on the YIIC-05. Therefore, the controller 
must ascertain where the standard tracks and sectors are located 
on the physical drive. The following Information lists the 
different drive structures. 

BL01 1L02 BX02 "BX03" 



Heads 
Cylinders 
Sectors/Track 
Bytes/Sector 



2 


2 


1 


2 


256 


512 


76 


76 


40 


40 


26 


26 


256 


256 


256 


256 



ST506 ST412 ST419 Rodime Qiwe 

R0204 592 



Cylinders/Drive 
Tracks /Cylinder 
Sectors/Track 
Bytes/Sector 



153 


306 


306 


306 


80 


4 


4 


6 


8 


2 


34 


34 


34 


34 


16 


256 


256 


256 


256 


256 



Therefore, an RL02 cylinder 0, headO, sector 0-39 would be stored 
on a Seagate ST412, on cylinder 0, head 0, sector 0-33 and on 
cylinder 0, head 1, sector 0-5. The VIMC-05 may need to do a 
seek while reading one RL02 track. 
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For drives containing more than one RL logical drive, the WIIC-05 
formats the drive to put each RL drive on separate heads of the 
drive, such that logical cylinder of each RL drive is on 
physical cylinder (hence will be defect free). As an example, 
the Seagate 41 9> and the Rodime R0204 are shown. 



ST419 as 3 RL01 »s: 



ST419 .as RL02 •»• RL01 



R204 as 2 RL02's: 



DLO s heads 0,1 
DL1 s heads 2,3 
DL2 s heads 4,5 

DLO s heads 0-3 (RL02) 
DL1 s heads 4-5 (RL01) 

DLO s heads 0-3 
DL1 s heads 4-7 



In addition, more than one physical drive can be supported. This 
second drive does not have to be the same as the first drive, 
however, a logical drive cannot be located on two drives. For 
example, using the Seagate ST419: 



1st ST419 
2nd ST419 



DLO ' heads 0-3 (RL02) 

DL1 = heads 4,5 (RL01) 

DL2 = heads 0-3 (RL02) 

DL3 = heads 4,5 (R101) 



The YIIIC-05/8 has the ability to to handle Winchester drives with 
voice coil head position actuators, which require one data 
surface to be dedicated to servo information rather than data. 
This requires that a logical RL drive must be formatted on some 
number of heads plus a partial head, thus storing part of two 
logical RL drives on a single head. An example of the resulting 
¥IHC-05 format is as follows: 



4 RL02 7 heads, 754 cylinders Fujitsu 2242 

516 689 742 



physical cylinder 
170 343 




RL02 
cyl 



RL02 
cyl 511 



Most drive manufacturers certify that drive cylinder will be 
error free, therefore the WIHC-05 always stores RL cylinder 0, 
head of each logical drive on the physical cylinder of the 
drive. 
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The controller access algorithm accesses all sectors per bead, 
then all assigned heads per cylinder, through the cylinders, 
storing sequentially RL sectors, heads, and cylinders. 

To compute formatted storage on a drive, compute the total tracks 
(svendor heads multipled by vendor cylinders). Storage of a 
single RL01 requires 603 tracks, a single RL02 requires 1205 
tracks. There typically will be some remaining formatted tracks 
which will not be usable due to the fixed size of the RL units. 



Since each RL drive's sectors are in known locations, each RL 
drive may be formatted without affecting data on any other RL 
drive on a given physical drive. 

The 5-1/4" floppy drive is designed in a less complex manner, 
using 2-sided disks to emulate a single sided RX02. 



Track n, sector 
Track n, sector 



1-16 are on track n, head 0, sector 1-16 
17-26 are on track n, head 1, sector 1-10 
and track n, head 1, sector 11-16 are 
unused. 



The 5-1/4" floppy disk will operate only as a single-sided, 
double density RX02 format. 

8" disks and 5-1/4" RX50 disks are media compatible, and do not 
map tracks and sectors. 

Configuration PROM 

The configuration PROM allows for different parameters from a 
variety of disk drive vendors. lED utilizes a 256 x 4 prom 
equivalent to Signetics 82S129. Any prom may be used with an 
address access 
time should be 
less than the 
controller. A 
drives supplied 



time less than 200 ns. The chip select access 
less than 200 ns, and input and output current 
82S129. A standard PROM is included with the 
nonstandard PROM must be purchased from AED for 
by the user, or may be generated by the user. 



Drive indentifier 

Mapped, or unmapped (unmapped for floppy) 

Starting unit number if mapped 

Starting head number 

Number of physical heads per logical drive 

Number of physical cylinders 

Cylinder for "low current" and precompensation switch 

Seek step interval 

Seek pulse width 

Drive spin up time 

Head load/Motor on delay for floppy 
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Exact Foraat of the Proa 

An actual listing of a configuration PROM and comments to assist 
in the interpret the listing can found in Appendix A. 

For the 8" floppy drives, two series of configuration PROMS are 
available. The first assumes that the motor is always running and 
signal "head load" only loads the head. The controller delays 50 
ms before transferring data. This is used by the QUME DT8/242 
and the SA850. The second assumes that the motor is started and 
stopped by the signal "head load". The WIHC-05 delays 1.0 second 
before transferring data. This is needed for the SA810/860, and 
the TM848. The standard configuration PROMS use a 3 ms step rate 
and 15 ms step settling delay, and are set for double sided 
operation. 

DrlTe Power Protect 

The ¥IIC-05 has circuits to prevent data loss during power 
up/down operations. The controller monitors Q-BDS signal DCOK, 
which states that "all power supplies in spec". This signal is 
received by a FET, and drives a very low saturation voltage 
transistor which powers down the output drives, including "write 
gate" and "drive select". This method provides protection when 
the voltage is in the range where IC» s may malfunction. 

This method also provides protection when the LSI-11 powers 
up/down independently from the drive cabinet. It should be 

warned that the user»s system must provide this signal during the 
power down, as well as power up cycles. When the LSI-11 »s power 
is left on and the drive cabinet is powered down, protection is 
provided by the drive itself, and is part of the vendor drive 
specification. 

Drive Power Supplies 

The switching power supply which is the most common for system 
integrators, is also notorious for creating specific problems 
with disk drives. The following are the major problems seen by 
AED, along with recommendations to alleviate any potential 
problem. 

It is apparent that some switching supplies radiate excessive EMI 
within a cabinet. Since the floppy disk drives do not have 
perfectly shielded drive heads, some will pick up the radiation 
in the heads and head cable. This will cause randomly located 
soft errors when reading from the drive. A solution for this is 
to provide additional shielding around the floppy drive itself. 
This is typical on 5-1/4" floppies, but not likely on 8" floppy 
disks. 
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Almost every Winchester drive will internally connect logic 
grSund to their frame. Ground loops can be 8«"'-t^«„^„/%"^ 
fystem, caused by the switcher's high frequency operations. This 
may cause random soft data errors in the Wi"<=''"t" lins Ire 
floDDV if common power cabling is used). Two solutions are 
kiown for th?s problem. The first is to isolate the Winchester's 
frame from the enclosure's frame. The second is to use a -common 
mode- line filter in the DC cables between the P°"«; J"PP^y/°^ 
the drives. A common mode line filter has series Inductors in 
the DC and DC RETOEN conductors, with high frequency capacitors 
between DC, DC RETURN, and NEMA GROUND. 

Vincbester Write Protect Switch Capability 

The microcode on the wnC-05 controller allows the usar t° 
implement write protection for each logical ^^ J'^^J^-^^lil 
implementation requires the addition of WP """""'^ . °° "^ 
physical unit. See Figure 3- for specific current requirements 
necessary for switch implementation. 

The WP switches will drive « cable status signals during that 
time where there is no Winchester activitiy. T»>«y «" *"*%^ H 
the controller during the idle loop, approximately once per 50 
miriise°co7ds. Should the controller remain "'""""""^^y , "".U 
the switches will not be updated. If a WP 8""°" .^^ "^' "^ 
controller sets that drive into a write protected mode until the 
switch is reset, and all write operations to that drive inhibited 
and a command error is posted to the software. 

Logical unit: DLO DL1 DL2 DL3 

UPT T -RDY -TRKO -SCPL 

Signal: -WFLT -KUi 

When (-DSO = -DS1 = -DS2 = -DS3 = D, a high level (not asserted) 
on the appropriate signal represents write enabled. A low level 
(asserted) represents write protection. 

The controller disables all drive select signals during idle time 
lapproximftely 50 ms after the last command) The ff^-^f ^^^ 
selects off can be used to generate a ^l^^l^l^^^^^^^l^^^^ 
This idle display however, can only monitor the state oi a 
liilj^ Winchester drive, rather than each ^^8^,^^^, ^^ . ^"'^^^; 
-iSisiTdue to the fact that only the drive select signals are 

available. 

It should be noted that the write protect function is a microcode 
operation, and will not protect against ,^-<^---„/fJ:°f ^^J?; 
It provides only for protection against software and format write 

attempts. 

write protection of the floppy disk drives remains unchanged, 

utilizing write protect notches provided by the floppy drives. 
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FIGURE 3.1 
WRITE Protect & Drive Activity 



SjBteu Level Considerations 

DMA Bandvidtti 

The WINC-05 with an interleave of 2:1, assumes that most of the 
DMA bandwidth is available to the controller. If other high 
bandwidth devices are on the BUS, a YIIC-05 transfer may not 
complete within one sector time, and will result in missed drive 
revolutions, slowing the transfer to one sector per revolution. 

The algorithm used, by the WIIC-05 for interleave of two is 
includes a request DMA transfer; once granted, keep control of 
the BUS until complete (128 words). If any other device requests 
a DMA cycle, relinquish the BUS, but immediately re-request a DMA 
cycle, so that the controller will capture control of the BUS 
once the other device is finished. This algorithm is usually 
named *'self throttling" access method. 

Should the competing device fail to relinquish the BUS, or if it 
requests enough cycles during a transfer, the WIHC-05 will not 
complete its transfer in time to access the next disk sector 
before the disk has rotated past the next sector, requiring the 
WIHC-05 to wait for the next revolution of the disk to read that 
particular sector. The total time required to transfer a sector 
by the WIHC-05 is 330 microseconds, the time available before the 
next sector is 560 microseconds (130 us spare, assuming an 
LSI-11/23 and MSV11D memory). 

In effect, the LSI-11 is locked out for the duration of the DMA 
transfer, however, other DMA devices get serviced during this 
interval. Effectively, the WIHC-05 has the lowest DMA priority 
of competing DMA devices, regardless of position in the BUS 
priority chain. It will get at least 50Jf of BUS cycles if 
competing against a lower priority device. 

The WIHC-05 with an interleave of 3:1 assumes most of the DMA 
bandwidth is required by other devices. 

The algorithm used is to transfer one word per DMA request, then 
make the next request. This is the method described in the DEC 
LSI-11 BUS handbook. 

This allows for sufficient time for other DMA devices to access 
the BUS without degrading the WIHC-05 to the point of missing 
disk revolutions. The total time required to transfer a sector 
by the WIHC-05 is 500 microseconds (assuming no contending DMA 
requests), the time available before the next sector is 960 
microseconds (460 us spare, assuming an LSI-11/23 and MSV11D 
memory). HOTE: On WIHC-05 controllers delivered before 9/30/83, 
timing is 610 us for the transfer with 960 us available (350 us 
spare) • 
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Floppy Disk DMA Operation 

The VIHC-05 handles BUS cycles similar to 3:1 Interleave. This 
provides a transfer time per word of 4.9 micro seconds (average). 

DMA Perforaance SuBsary 

Typical BUS requirement analysis for the HIIC-OS* 



Interleave 
of 2:1 



Interleave 
of 3:1 



DMA throughput requireaents 

Time on Bus 
Time off Bus 
Total per Sector 

Percent available 
(to LSI or other DMA) 



330 us 
630 us 
960 us 

66?^ 



280 us 
1160 us 
1440 us 

8U 



DMA request latency requireaents 



Transfer Time 

Time until next Sector 

Spare Time 

Allowable competing Peak 
DMA time 



330 us 
480 us 
1 50 us 



150US/480US 



Interference for non-missed 100 wrds/480us 
revolutions =210 Kwd/sec 



280 us 
960 us 
680 us 



680us/96 0us 

453wrds/96 0us 
s450 Kwd/sec 



(=667 Kwd/sec) 



Maximum LSI BUS bandwidth 
(assume 1.5 us/xfer) 

Interrupt Considerations 

Systea Interrupt Bandwidth 

It must be noted that using the VIHC-05 with an interleave factor 
of 2:1 can affect interrupt performance. During VIHC-05 DMA 
cycles, the LSI will be locked out of BUS cyces for 330 
microseconds each sector. Other interrupting devices with are 
maximum service interval less than 330 microseconds will miss 
interrupts. The method utilized to correct this situation is to 
use the VIHC-05 with a 3:1 interleave, allowing the DEC specified 
interrupt latency to be met. 
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If additional devices on the BUS interrupt the controller more 
than once during the on time of 300us, the system will fail. 
These additional devices may have a problem at 2:1 interleave are 
high speed D to A and A to D converters which operate on an 
interrupt per conversion. The quad serial line board should not 
experience problems, even at a 19f200 baud rate (interrupt per 
570 us per line). Most other high speed devices will be using 
DMA data transfers, rather than interrupts. 

Four Level Interrupt Support 

The YIHC-05 implements the true 4 level interrupt algorithm. 
Therefore, the WIHC-05 can be used in the "position independent" 
configuation as defined in the DEC LSI-11 handbook. 

For example, the VIIC-05 (at interrupt priority level 5) can be 
located before a priority level 6 device in order to minimize DMA 
request propagation delays, while allowing interrupt priority to 
be given the level 6 device rather than the WIIC-05. 

Note that position dependent devices must be placed after all 
position independent devices as defined in the DEC LSI-11 BUS 
handbook. Some current position dependent devices are the DEC 
serial interfaces (DLV11-J, DLV11-E) and the RX02 (from DEC and 
others). Interrupts will be services out of priority order 
unless the dependent devices are handled correctly. 

Device Independence 

The ¥IIC-05 implements two independent controller devices on one 
board. Each of these devices, (RL01 and RX02) appear to be 
accessed simultaneously through system software, producing 
results similar to two physically separate controllers. 
Producing simultaneous access results is derived through the 
access of one device (RL01) while the other, (RX02) is performing 
an arbitrary function. Each device will perform individual 
operations regardless of the state of the second device. 

The WIHC-05 executes commands on a device sequentially. 
Therefore, upon simultaneous commands to the RX02 and RL02 
devices, the first command detected by the YIIC-05 will be 
executed, followed by the second. While one of these devices is 
busy, the ¥INC-05 may ^e accessed on the other device for any 
legal function. In addition, the device with a command in 

progress can also be accessed in legal ways, e.g. a "test for 
controller ready" loop, output CSR "interrupt enable s 0", output 
RX02 initialize function. 

BZ02 22-BIT Addressing Extension 

With the introduction of 22 bit addressing, questions regarding 
the RX02 emulation which only supports 18 bits arose. Since DEC 
supports their 18 bit controller through system software, AED 
does not offer a non-emulating variation of the controller. 
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Under RSX11M, support of the 18 bit RX02 In 22 bit systems was 
added in revision 4 . 1 B. RSX11M PLUS added 22 bit support of the 
RX02 in revision 2,1B. The drivers create an intermediate buffer 
(DYCOM) in the lower 18 bit of memory, then copies the data from 
there into locations above 256 K bytes. 

For RT11, support of the 18 but RX02 in 22 bit systems under the 
XM monitor has not yet been added as of revision 5.0. Under the 
FB/SJ/BL monitor in revision 5.0, the extended memory can be 
accessed as a "RAM disk" with the VM driver. 
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CHAPTER 4 



SOFTWAIE IISTALLATIOH 



The following explains the bootstrap operation and media 
initialization. For WINC-05 operation, a DEC-supplled DL and DY 
driver must be a part of your Operating System. A System 

Generation is not required if a loadable DL or DY driver is used. 
Please refer to DEC'S Operating System manual for additional 
details. 

When power is initially applied to the WIIC-05> a power-up 
built-in test will be executed to check all internal functions. 
Microprocessor ALU operations and conditional branches are 
checked, and verification of the internal buffer is done. 
Following this test, the controller will check to determine if 
the drives are powered up to their appropriate speed. If so, a 
rezero will be issued which will restore the drive heads to Track 
0, If a drive is not ready, this operation will not be 

performed. The controller and drive ready bits will be posted in 
the CSR register upon completion of the drive splnup and rezero. 

If an error is detected, an error status will be posted in the 
CSR register. Please refer to Chapter 5 for Troubleshooting 
information. 

Bootstrap/Format Monitor 

The Bootstrap/Format Monitor is an integral operating program on 
the controller the allows you to boot from any device as well as 
to do off-line formatting of both Winchester and floppy drives. 
The NIHC-05 also allows formatting from DEC Operating System 
format routines. See your DEC manual for further details. 

This program is designed to allow formatting the Winchester or 
floppy with minimal keystrokes. You have the flexlblity of 

selecting Winchester interleaving for your particular system 
application and system overhead. One logical unit may be 

formatted without disturbing another logical unit on the same 
physical drive. 

Another advantage of this program is seen when formatting floppy 
diskettes. The Monitor is capable of formatting unformatted 

diskettes. You have the option of formatting either single 

density or double density 8" diskettes. The controller will 
automatically recognize single or double sided diskettes. 
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Foraat Description 

Disk media must be formatted by recording header information and 
data field before the drives may be used. Drives received from 
AED will be pre- formatted, thereby requiring an initialization of 
their directory only. (i.e., INIT command). Drives not received 
from AED should be formatted using the AED Boostrap/Format 
Monitor program. 

The controller's on-line format routine is used to write headers 
and data sectors, aa well as initialize the bad block file on the 
disk media. To verify the data sectors, and to record any bad 
sectors in the bad block file, execute the FOBMAT routine (verify 
only) for RTl 1 , or the BAD routine for RSX11M. 

Format Execution 

The AED format routine is initiated by entering the 
Boostrap/Format Monitor. This is done by performing the 

following procedure, using the appropriate Winchester or floppy 
example. 

Enter DlffPlay 

BREAK KEY § 

173000G §1730000 

AED> 

This will return an AED> prompt. Once inside the monitor, both 
bootstrap and formatting can be performed. 

winohester Jormat Example 

Enter JligPlay 

BREAK KEY 6 

173000G §1730000 

AED> 
•XI2 (interleave factor) AED>XI2 
XUO (Winchester unit no.) AED>XUO 



Format DLO (ILV = 2) ; 
Are your sure (Y/N)? 



Y or N. 



• An interleaved factor of 2 or 3 may be selected, depending 
upon system requirements. This selection should be determined by 
the host CPU speed, memory speed, and system overhead. Most 
systems will use an interleave factor of 2, allowing the 
controller to access every other sector during multiple-sector 
I/O operations. If the system overhead is too much for the 
selected interleave, the controller will miss sectors and will 
require extra revolutions, causing a reduction in system 
throughput. Should this occur, the interleave factor should be 
be increased to 3 , which will allow additional time between 
sector accesses. 
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Floppy Disk Format Ezaaple 

Enter PJgPlay 

BREAK KEY § 

173000G §1730006 

AED> 

•XD2 (density selection) AED>XD2 

XUO (floppy unit no.) AED>XUO 



Format DIO (DEN = 2) ; 
Are your sure (Y/N)7 



Y or N. 



• Either single or double density 5-1/4" & 8" (XD1: 8" only, 
XD2: 5-1/4" & 8"), or RX50 (XD5: 5-1/4" only) can be selected. 

The formatted drive is ready to be check for bad blocks and 
initialized with a directory, (i.e., INIT DLO : or INIT DYO:). 

Bootstrap Procedures 

The YIHC-05 features an onboard 512 byte bootstrap ROM which 

allows booting from either the Winchester or floppy drives. This 

feature makes the controller equivalent to the DEC BDV11 
bootstrap PCB. 

The ROM program communicates via the system console to initiate a 
bootstrap operation. An option on the board allows automatic 
unattended bootstrapping or disabling of the bootstrap function. 
See Chapter 2, Table 2.1. 

Due to the architecture of the LSI-11/23 PLUS computer, AED»8 
boot ROM cannot be used. Use the boot ROM located on the 11/23 
PLUS board. 

Boostrap Description 

The controller provides bootstrap capability from the disk drives 
that are directly connected. 

The controller bootstrap is a program residing at starting 
address 173000 (octal) to allow use of the standard CPU power up 
boot function. The bootstrap program uses the CPU console device 
for control. The CPU console must be at address 177560 for the 
bootstrap to function. 

This function will load head 0, track 0, and sector of the 
selected drive into CPU memory starting at the memory location 0. 
If no drive is specified, the system will default to DLO. It 
then loads the unit number into the CPU's register and 
transfers control to the CPU at location 0. 
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T.e bootstrap program -"^'"^Jifrilfhl "grslconlf :f te" ' the 
you fail to type another function within 9° ^e^onas 

boostrap program begins «"°""°°- ^,7° !!^rn at an unattended 
command to a -^-^^i-^Va^t^Ve a Jumper 3eXe\t°able\utoboot is 
Site after a power raiiure, a jumy^». 

available. 
AutobootBtrap Option 

A jumper option is P"" - "^ "* ' ," "///A" ' dr^ve^DLo' aV'p'ower 
automatically bootstrap from the controller ^^^^^^ J^i^e 

up, without delay and without the necessity or » °° ^ 

at address 177560. If this «;P"°"^^J°^"3%^io, the controller 
CPU performs the POwer up Jump '<> '-ij^^v^^ DLO is not ready, the 
Hill bootstrap from drive 1"'° • , .^"^ °"'!^.,- .g ready, or until 
controller will keep trying until the drive is reaoy, 

the CPU is manually halted. 

Manual Bootstrap Methods 

The HIBC-05 can also manually boot from any bootable device on 

the following: 

Knter JJifliiil 

'^ AED> 

[CR] or DLO [CR]» AED>[CR] or 

'• _ AED>DLO [CR] 

rCR] = Carriage Return ■,^^*.^a 

. = DLO. DLI.Va, DL3 or DIO, DY1 may be selected 

TO transfer control back to the host's DDT monitor, press the 
BREAK KEY,. 

MOTE 

placed onto DLO. 

Boostrap Inhibit Option 

4A^A frs «^^ cjohle the bootstrap function. 
A jumper option is P^^^^^^^ V./n ROM to be located at address 
This will allow another ^^^^f^^^^P..^^^., ^\t 
173000. The jumper is removed to disable it. 
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Systea Software 

Double-sided Floppy 

In order to operate the 8" floppy disks as double sided drives, a 
patch must be made to the software drive. This patch is 

available from AED as an autopatch module, applied to the driver 
after all DEC modifications are applied. This patch is available 
for both RT-11 ad RSX-11M Operating Systems. 

Because DEC systema do not support double-sided diskettes, they 
can not be considered interchangeable media. However, they 

provide extra storage capacity within a VIIC-05 system 
environment, as well as being interchangeable with most other 
non-DEC HX02 controller vendors. 

RX5Q 5-1/4" Floppy Operation 

The HIHC-05/50 supports RX50 media compatible operation. 
However, this is not software compatible with DEC RX50 
controll<3rs. AED supplies a modification to the RX02 DY driver 
to operating the VIIC-05. Disks generated on the WIHC-05/50 are 
interchangable with DEC RX50 systems. The patch is available for 
both RT-11 and RSX-11M Operating Systems. Boot operations are 
supported on the RX50 diskettes, but because of differences in 
controller commands, the diskettes can not be booted from DEC 
controllers without rewriting the boot area on the diskettes. 

In addition, the MIMC-05/50 allows usage of the second side for 
the RX50 disk for additional storage, but at the cost of DEC 
inter change ability. 

A format program is included with the RX50 modification for on 

line formatting of RX50 diskettes, allowing formatting of single 

sided diskettes for interchangeability , of formatting double 
sided diskettes for increases storage capacity. 
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CHAPTEB 5 
NAIHTEIAHCE & TR0UBLESH00TIK6 

Preventative maintenance should be performed on a regular basis. 
This consists primarily of cleaning the drives heads on the 
floppy disk drive. The procedure for cleaning the Read/Write 
heads is given on the package of commercially available cleaning 
kits. Corrective maintenance may be required if the diagnostic 
malfunctions. 

In the event of a malfunction, review the list of possible 
symptons described in this Chapter and perform the suggested 
corrective actions. Should a malfunction persist, contact the 
AED Customer Service Department. 

Troubleshooting procedures assumes availability of spare parts, 
tools, and skills necessary to analyze faults on a DEC system. 
The procedure also assumes the remaining elements of the system 
are performing to specifications. 

If a spare controller board is available, board swapping is the 
quickest vray to isolate the fault to the controller or subsystem. 

VIHC-05 Floppy Disk Diagnostics 

The AED FLEZ-02 diagnostic program is designed to demonstrate the 
functional operabllity of the FLEZ-02, MIBC-05/5 and MIHC-05/8 
RX02 controller. The diagnostic program is a standalone program, 
residing on the first six tracks (Track #0-5) of the distribution 
diskette (single or double density). The diagnostic individual 
tests will use the remaining tracks for test purposes. The 
diagnostic will test drive #0 and 1, single or double sided 
diskettes,, single or double density, depending on how the 
diagnostic is configured. 

Test Requirements 

i. PDP-11 or LSI-11 with console terminal 

B. 8K of memory 

C. AED WINC-05/5 or WINC-05/8 floppy disk 

D. 80001 1-02 'WINC-05/5 Diagnostic diskette 
800048-02 WINC-05/8 Diagnostic diskette 

CPU Starting Address (octal) 

1. Normal start: 200 
B. Restart: 1000 

Program Load Procedure 

A. Place the diagnostic diskette in drive unit #0 or 
1, with the diskette label facing up. 
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B. Enter bootstrap command: 

DY(CR), DYO(CR) BOOT FROM FLOPPY DRIVE UNIT #0 
DYI(CR) BOOT FROM FLOPPY DRIVE UNIT #1 

Operator Interface 

All operator input requests must be terminated by a carriage 

return (CI). If the input is just terminated by a (CR), the 
input response is treated as "NO" input response. A Control-C 

(CTRLC) input will cause the diagnostic to perform a restart 

operation. 

Prograa II) 

When the initial program load is completed, the diagnostic will 
type its ID, program part number, and revision levels. 

-01 SINGLE DENSITY 
-02 DOUBLE DENSITY 

Test Configuration 

The current test configuration will be displayed, and the 
operator prompted for configuration modifications. The default 
configuration is shown. 

TEST CONFIGURATION: DRIVE=1 HEAD=SINGLE DENSITY=DOUBLE 
CHANGE TEST CONFIGURATION (Y OR N)? 

If the operator response is (Y) YES, terminated by a (CR), the 
configuration option change is requested. If the operator 
response is (N) NO, or just terminated by a (CR), the test 
configuration is left alone. The following is the configuration 
option change request: 



TEST DRIVE 0/1 (Y OR NO): Y 


r 


TEST DRIVE 


(CR),N 


" 


DON»T TEST 
DRIVE 


SINGLE OR DOUBLE SIDED (S OR D) S 


= 


SINGLE 
SIDED 


D 


s 


DOUBLE 






SIDED 


(CR) 


s 


LEAVE 

PARAMETER 

UNCHANGED 


SINGLE OR DOUBLE DENSITY (S OR D) S 


s 


SINGLE 
DENSITY 


D 


= 


DOUBLE 
DENSITY 


(CR) 


s 


LEAVE 

PARAMETER 

UNCHANGED 
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Operating Procedure 

Depending upon how the diagnostic Is configured, an Initialized 
diskette should be Inserted Into drive and/or 1, with the label 
up. 

When the diagnostic is ready to accept command input, the 
following message is displayed: 

ENTER 

The following is a list of acceptable input commands: 

SYNTAX: X(N),S or X-Y(N),S 

I = 1-6 RUN TEST #1-6 ONLY 

s A EXECUTE ALL TESTS 

s (CR) EXECUTE ALL TESTS, CONTINUE AFTER 

ERROR 
= C CHANGE TEST CONFIGURATION 

= T MODIFY TEST TRACKS (TEST 4-6 ONLY) 

s WO WRITE DIAGNOSTIC DRIVE #0 

= W1 WRITE DIAGNOSTIC DRIVE #1 

EXECUTE TEST (X) THROUGH TEST (Y) 
REPEAT COUNT, DEFAULT=1 
STOP ON ERROR 



VOTES 



I - 


Y 




N 




S 


Kzaa 


iples: 


CR 




A,S 




A(20) ,S 



Run all test once, continue after error 
Run all tests once, stop after error 
Run all tests 20 times, stop after error 
3 - Run Test #3 once, continue after error 

2(10) - Run Test #2 10 times, continue after 

error 
1(50),S - Run Test #1 50 times, stop after error 

1-3(5), S - Run Test #1-#3 5 times, stop after error 

WO - Write diagnostic on drive #0 



1. If an error is discovered while typing in a command, the 
Fubout key may be used to delete preceeding character. 

2. If the program detected an error in the command string, 
the following error message is typed: INVALID CMD 

3. Test(s) may be aborted by striking 'any' console key. 

4. A Control-C (CTRLC) will cause the diagnostic to be 
restarted. 
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Description of Tests 

TEST 1 - STATUS TEST 

This test will primarily test basic operation of the floppy disk 
controller commands (except set density), and verify the posting 
of RXCSR and RXESR register status. 



:rror 





RXCSR 




RXESR 




Error 


7 


Empty 




RXCSR 




RXESR 


8 


Data < 


9 


Empty 




RXCSR 




RXESR 




Error 


10 


Ready 




RXCSR 




RXESR 


11 


Read i 




RXCSR 




RXESR 




Error 


12 


Write 




RXCSR 




RXESR 




Error 


13 


Fill 


14 


Read 


15 


Data 


16 


Read 




Error 


17 


Read 




Error 


18 


Fill 



Controller reset comand error 

Initial RXCSR/ESR register status error. 

Fill buffer command error 

RXCSR - tranfer ready (TR) 

RXESR - drive ready (DRY), unit select (UN) 

Interrupt received when interrupt disabled, 

No interrupt when interrupt enabled 

No interrupt on program interrupt, IE=1 G0=0 

Fill buffer command error 

RXCSR - density (DEN) 

RXESR - density (DEN) 

Fill buffer command error 

- error (ERR) 

- word count overflow (OVF) 
code - 230 
buffer command error 

- density (DEN) 

- denisty (DEN) 
compare error 

buffer command error 

- error (ERR) 

- word count overflow (OVF) 
code - 230 
drive status command error 

- side selected (SID) 

- side selected (SID), side ready (SRY) 
sector command error 

- error (ERR) 

- density error (DNE) 
code - 240 
sector command error 

- error (ERR) 

- density error (DNE) 
code - 240 

buffer/write sector error 

sector/empty buffer error 

compare error 

sector command error 
code - 40 

sector command error 
code - 7 

buffer command error 
RXCSR - error (ERR) 
RXESR - non-existent memory (NXM) 
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19 

20 
21 



Empty buffer command error 

RXCSR - error (ERR) 

RXESR - non-existent memory (NXM) 

Write sector (deleted data mark) error 

RXESR - deleted data sector (DEL) 

Write/read sector command 

RXESR - deleted data sector (DEL) 



TEST 2! - BECOSD SIZE 

This test will verify the ability of the floppy disk controller 
to perform a variety of data transfers; data verification with 
selected data patterns, data transfer with varying word counts, 
and data transfers to all possible memory locations (26K 
maximum) • 



ERROR 

1 



6 

7 
B 
9 
10 

11 
12 
•13 

15 
16 



Fill buffer command error 

Empty buffer command error 

Data compare error (selected data) 

Fill buffer command error 

Empty buffer command error 

Data compare error (varying word count) 

Post fill zero's error 

Fill buffer/write sector command error 

Read sector/empty buffer command error 

Data compare error (selected data) 

Interrupt received on priority level (4,5,6,7) 

Fill buffer command error 

No interrupt on priority level 3 

Fill buffer command error 

Empty buffer command error 

Data compare error (memory block) 



TEST :} - SEBE TEST 

This test will read sector #0 
pattern, then write/read track 



from tracks #8-76 with 
#8, sectors #1-26. 



a sawtooth 



ERROR 
1 

9 



Read sector error 
Write/sector error 



TEST I - DATA RELIABILITY TEST 

This test will write, read, and compare each sector (1-26) from 
track #10-76. A track table contains test track address. Use 
command function (T) to modify the track address. (DEFAULT: 10, 
11, 12, 43. 44, 45, 74, 75, 76). Random data is used except for 
track 76 (worst case). 



ERROR 
1 

2 

3 
4 



Read sector/empty buffer error 

Data compare error 

Incorrect track, head, sector address 

Fill buffer/write sector error 
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TEST 5 - BEADI TEBIFT 

This is used to test drive Interchangeablllty , read back, and 
compares all sectors previously written by Test 4. 

ERROR 

1 - Read sector/empty buffer eror 

2 - Data compare error 

3 - Incorrect track, head, sector address 

TEST 6 - READ YERIFT TRACK 76 (VORST CASE) 

This test will read track 76 and sectors 1-26 five times for 
worst case data read checks. Track 76 must have been written by 
Test 4. 

e:rror 

1 - Read sector/empty buffer error 

2 - Data compare error 

3 - Incorrect track, head, sector address 

General Pvirpose 

ERROR 

100 - CONTROLLER RESET ERROR 

Error Reporting and ReooYery 

Whenever an error occurs, the following general error messages 
are displayed: 

TSTsn ERRsn ERROR DESCRIPTION 

UN=n RXCMDrxx RXCSRsxx RXESR=xx SEC=n. HD=n. TRK=n, 

ERCDrxx WC=xx CTRKOsn. CTRK1=n. TTRK=n. TSEC=n. MSTS=x 

BTRK=n. 

TST=n ERR=n ERROR DESCRIPTION SEC=n. HD=n. TRK=n. 
UN=n HXCMDsxx RXCSR=xx EXP=xx RXESR=xx EXP=xx 

TST = TEST NUMBER 

ERR s ERROR NUMBER 

UN = UNIT NUMBER 

RXCMD = -COMMAND ISSUED 

RXCSR = RXCSR REGISTER STATUS (COMMAND 

COMPLETION) 
RXESR = RXESR REGISTER STATUS (COMMAND 

COMPLETION) 
EXP = EXPECTED STATUS 

SEC = SECTOR ADDRESS 

HD > HEAD ADDRESS 

TRK = TRACK ADDRESS 
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Full error status: 



ERCD 


r 


ERROR CODE 




WC 


s 


WORD COUNT 




CTRKO 


s 


CURRENT TRACK, 


UNIT #0 


CTRK1 


s 


CURRENT TRACK, 


UNIT #1 


TTRK 


s 


TARGET TRACK, 


LAST ACCESS 


TSEC 


s 


TARGET SECTOR 




WISTS 


s 


MISCELLANEOUS 


STATUS BITS 


BTRK 


s 


TRACK ADDRESS 


(ERROR CODE 



150) 
Generating a lev Diagnostic Diskette 

Proceed through the following steps to generate a new diskette. 

1. Follow IPL procedure 

2. Insert an initialized diskette in drive #0 or #1 

3. Input command: WO WRITE DIAGNOSTIC ON DRIVE #0 

W1 WRITE DIAGNOSTIC ON DRIVE #1 

A new diskette will be generated and the diagnostic restarted. 
Repeat step 3 for additional diskettes. 

Changing the Controller Address 

To change the diagnostic's controller address, change location 
400 and 402 in memory. 

400 = 177150 (address) 

402 = 270 (vector) 

Winchester Diagnostics 

The AED WIHC-05/8 diagnostic program is designed to demonstrate 
the functional operability of the WINC-.05/8 disk controller. 
This stand-alone program resides on the first six tracks (#0-5) 
of the distribution diskette (single or double density). The 
diagnostic will test either RL01 or RL02 drive #0-#3. 

Test Bequirements 

A. PDP-11 or LSI- 11 with console terminal 

B. 8K memory 

C. AED WINC-05/5 or WINC-05/8 Winchester disk controller 

D. XXXXXX-02 WINC-05/5 Diagnostic Diskette or 
000074-02 WINC-05/8 Diagnostic Diskette 

CPU Starting Address 

A. Normal Start: 200 

B. lestart: 1000 

Prograa Load Procedure 

A. Place diagnostic diskette in Drive Unit #0, label up. 

B. Enter bootstrap command. DY(CR), DYO(CR) or (CR) 
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Operator Interface 

All operator inputs requests must be terminated by a carriage 
return (CI!). If only a (CR) is entered, the input response is 
treated at a "NO" input response. A Control-C (CTRLC) input will 
cause the diagnostic to perform a restart operation. 

Program II» 

When the Initial program load (IPL) is completed, the diagnostic 
will type its ID, program part number and revision level. 

Test Configuration 

The current test configuration will be displayed, and the 
operator prompted for configuration modifications. The default 
configuration is shown. 

TEST WINC05 AT ADDRESS = 175000 
DRIVE(S) TO BE TESTED; (DRIVE) 
CHANGE TEST CONFIGURATION (Y OR NO)? 

If the response is (Y CR ) , YES carriage return, the configuration 
option change is requested. If the response is (N) NO, or (CR), 



the test configuration is ignored, 
configuration option change request. 



REQUEST 

TEST DRIVEO (Y OR N) : 

TEST DRIVE1 (Y OR N) : 

TEST DRIVE2 (Y OR N) : 

TEST DRIVES (Y OR N) : 



TEST WINC05 OR WINC08: 
(5 OR 8) 



(CR), NO 



(CR), NO 



(CR), NO 



(CR), NO r 

5 
8 



NORMAL ADDRESS (17^400) OR 
ALTERNATE ADDRESS (175000) N 
ENTER (N OR A) A 



The following is the 



RESPONSE 

TEST DRIVEO 

DO NOT TEST DRIVEO 

TEST DRIVE1 

DO NOT TEST DRIVE1 

TEST DRIVE2 

DO NOT TEST DRIVE2 

TEST DRIVES 

DO NOT TEST DRIVES 

WINC-05 
WINC-.08 



NORMAL ADDRESS 
ALTERNATE ADDRESS 
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Operating Procedure 

Depending upon how the diagnostic is prepared to accept command 
input, the following message is displayed: 

ENTER: 

The following is a list of acceptable commands: 
23YNTAX: X(N) , S or X-KN), S 



X 



X - 



1 - " 

A 

(CR) 

C 

T 

F 

WO 

W1 



Run Test #1-7 only 

Execute all tests 

Execute all tests, continue after error 

Change test configuration 

Modify test tracks (Test 4-6 only) 

Format drive (WINC-05 only) 

Write diagnostic into floppy drive #0 

Write diagnostic into floppy drive #1 

Execute test (X) through test (Y) 
Repeat count, defaultsi 
Stop on error 



Examples 

CR 
A, S 

A(20) ,S 
3 

2(10) 
1(50) ,S 
WO 

NOTES: 



Run all tests once, continue after error 
Run all tests once, stop after error 
Run all tests 20 times, stop after error 
Run test #3 once, continue after error 
Run test #2 ten times, continue after error 
Run test #1-#3 five times, stop after error 
Write diagnostic on floppy Drive #0 



1. If an error is discovered while typing a command, the 
rubout key may be used to delete preceding characters. 

2. If the program detected an error in the command string, 
the following error message is typed: INVALID INPUT 

3. Test(s) can be aborted by striking ♦any» console key. 

4. A Control C (CTRLC) will restart the diagnostic. 

The following list are acceptable commands to be used if 
a stop error is selected. 



1. 


R 


- 


Retry 






2. 


C 


- 


Continue 






3. 


A 


> 


Abort test 






4. 


L 


- 


Continue retry. 


report 


error 


5. 


N 


- 


Continue retry. 


do not 


report error 


6. 


D 


- 


Debug 






7. 


? 


- 


Help 
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If the format drive command Is selected, the following 
questions will be asked. 

1. Format which drive? Enter (N or 0-3) 

2. Enter Interleave number (2 or 3) 

3. Enter format data pattern up to six digits 

4. Are you sure you want to format drlveX? Enter 
(Y or N) 

MOTE: Format command Is valid for WINC-05 controller 
only... 

Description of Tests 

TEST 1 - STATUS TEST 

This test is designed primarily to test the basic operation of 
the WINC-05/8 commands, and verify the posting of RLCSR status. 

ERROR 

2 - Interrupt time out 

3 - controller ready time out 

k - read drive status command error 

5 - read header command error 

6 - seek command error 

7 - write sector command error 
6 - read sector command error 

9 - write sector command error during write check 

operation 

10 - write check command error 

1 1 - read data without header check command error 

12 - non exist memory test error 

13 - word count overflow test error 

TEST 2 - RECORD SIZE & IHTERRUPT PRIORITT TEST 

This test will verify the WINC-05/8 Read/Write operation with 
various word counts, and test the interrupt occurance under 
various CPU interrupt priorities. 

ERROR 

114 - write command error during record size test 

15 - read command eror during record size test 

16 - compare error during record size test, data 

under run 
117 - compare error during record size test, data 

over run 
18 - interrupt priority test error 
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TEST 3 *- SEEK TEST 

This test will seek to various tracks with a sawtooth pattern. 
ERROR 

19 - read drive status error during seek test 

20 - read sector error during seek test 

21 - write/read data error 

TEST 4 - DATA BELIABILITI TEST 

This test will write, read and compare each sector (0-39) from 
various tracks. A track table contains test track address. Use 
command function (T) to modify the track address. Random data Is 
used except for the most Inner track. (Track 255 for RL01 drive 
and track 511 for RL02 drive), 

ERROR 

22 - write command error, fix data pattern 

23 - read command error, fix data pattern 

24 - compare error, fix data pattern 

25 - read drive status error 

26 - write command error, random data 

27 - read command error, random data 

28 - compare error, random data 

29 - compare error, header 

TEST 5 - BEAD TERIFI 

This test Is used to test drive data reliability. It reads and 
compares all sectors previously written by Test 4. 

EIRROR 

27 - read command error, random data 

28 - compare error, random data 

29 - compare error, header 

30 - read drive status error 

TEST 6> - READ TERIFI THE MOST IHHEB TRACK 

Track 255 for RL01 drive, track 511 for RL02 drive. 
ERROR 

27 - read command error, random data 

28 - compare error, special data pattern 

29 - compare error, header 
^0 - read drive status error 
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TEST 7 - WBITE/READ ALL TBACES AMD ALL SECTOBS 

This test writes, reads and compares data on each sector and 
track of the drive. 

ERROR 

26 - write command error, random data 

27 - read command error, random data 

28 - compare error, random data 

29 - compare error, header 

30 - r^ad drive status error 

Error Reporting and Reooyery 

Whenever an error occurs, the following general error messages 
are displayed. 

TSTsn ERR=n ERROR DESCRIPTION 

UN=n RLCMDsxxxxxx RLSCR=xxxxxx EXP=xxxxxx RLDSR=xxxxxx 

THD=x TTRKsxxx TSEC=xx EA=xx BAkxxxxxx WC=xxx CHD=x 

CTRKsxxx 

TSTsn ERRsn ERROR DESCRIPTION 

ON=n RLCMDsxxxxxx RLCSR=xxxxxx EXP=xxxxxx RLDSR=xxxxxx 

EXCEPTED: SEC=xx HD=x TRK=xxx RECEIVED SEC=xxHD=x 

TRKsxxx OSsxxx DAT EXP=xxxxxx DATA REC=xxxxxx 

TEST = TEST NUMBER 

ERR = ERROR NUMBER 

UN = UNIT NUMBER 

RLCMD = COMMAND ISSUED 

RLCSR = STATUS RECEIVED 

EXP = EXPECTED STATUS 

HLDSR = DRIVE STATUS 

THD = TARGET HEAD 

TTRK = TARGET TRACK ADDRESS 

TSEC = TARGET SECTOR ADDRESS 

CHD = CURRENT HEAD 

CTRK = CURRENT TRACK ADDRESS 

OS = BUFFER ADDRESS OFFSET 

EA = BUS ADDRESS EXTENTION 

BA = BUS ADDRESS 

WC = WORD COUNT 

■GTE: If the controller interrupt times out while reading 

IRLDSR, the diagnostic program puts 177777 in the 
error report. 
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Generating; a lev Diagnostlo Diskette 

A new program diskette can be generated by executing the 
following steps. 

1. Follow IPL procedure. 

2. Insert an initialized diskette in floppy drive #0 (#1) 

3. Input command: *W0" ("W1") write diagnostic on floppy 
drive #0 (#1) 

A new diskette will, be generated and the diagnostic restarted. 
Repeat Step 3 for additional diskettes. 

DEC DIAGHOSTICS 

The WIIC-05 is designed to use DEC-supplied diagnostics to 
demonstrate the performance and subsystem troubleshooting ability 
of the VIlfC-05 disk system for customer acceptance. Refer to the 
DEC User'H Guide for operating instructions. 

BL/RX COHTROLLER TEST 



»CZRLGBO 


RL 


controller test 1 


CZRLHBO 


RL 


controller test 2 


«CZRLICO 


RL 


drive test 1 


CZRXCAO 


RX 


utility driver 


CZRXFA1 


RX 


function-logic test 



RL/RI STSTEM EXERCISER 

CZRLKB1 RL performance exerciser 
CZRXDBO RX performance exerciser 

BL/RX OTILITI PR06RAHS 

CZRLLBO RL drive compatiblity 
CZRLMBO RL bad sector file tool 
CZRXEA2 RX format program 

■0H-SUPP0I3TED PROGRAMS 

CZRLJB1 RL drive test 2 

CZRLNAO RL drive test 3 

CZRXAEO RX RX01 system reliability test 

CZRXBFO RX RX01 interface test 

•Program change requirements. 

BX02 Dual-Head, 8-Inoh Floppy Testing 

For the dual-head floppy subsystem supplies with the VIHC 
subsystem, a provision must be made for the second head. When 
running the DEC diagnostics (for example, ZRXDBO) , the second 
head is tested as a separate unit from the first head. Testing a 
two-headed floppy is not explained in the DEC User's Guide. 
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PrograH Ctiange lequireaents 



Due to the architectural differences between the VIHC-05 and the 



RX02, RL01/RL02 disk 
subtests which are 
directly omulated. 
and their subtests 
operation. Use the 
locations. 



subsystems, some of the low-level diagnostic 
used to fault Isolate a problem are not 
Below Is a list of these diagnostic programs 
requiring program modification for proper 
Update Program (UPD2) to change the memory 



CZRLGBO S^u 

Memory 
Locatio n 

20644: 



T'jggt 1 
Change 



1404 



404 



«wJL3fcjfti Jwi II Jf ■§» 

Test 32 Read header-2nd/3rd 
(OyCRC) words not 
emulated. 



23776: 



1404 404 



CZRLICO JUiiifi Test 1 
Memory 



36462: 



Change 
l£Sm Jn. 

1406 406 



Test 43 Read header-2nd/3rd 
(0,CRC) words not 
emulated. 



Swbtest ReasoB 

Test 14 Read header-2nd/3rd 
(0,CRC) words not 
emulated. 



TABLE 5-1 



Dual-Head Floppy Disk Diagnostics 



Enter 



DS-B 


Start 


UNITS? 


2 




UN1 ADRS 


CR 




Vector 


CR 




Drive 





CR 


Expansion 





CR 


UN2 ADRS 


CR 




Vector 


CR 




Drive 





CR 


Expansion 


1 


CR 


Change Switch? 


Y 


CR 


Help? 


Y 


CR 


Exercise 


3 


CR 


Data Pattern 





CR 


Track Sequence? 


1 


CR 



Start test 

2 heads on 1 drive 

Use default address 

Use default vector 

Drive 

Head 

Use default address 

Use default vector 

Drive 

Head 1 

Yes 

If desired 

Or other; 3=wrlte/read/compare 

Or other; O=random data 

Or other; Isascendlng order 
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Double Density? 


Y 


CR 


Deleted data? 


CR 




Flags? 


CR 




Track Limits 


CR 




Sector Limits 


CR 




MIN 


1 


CR 


MAX 


26 


CR 



Future Expansion? Y CT 



Double density 
Default 

Track 00-76 

Specify limits 

Sectors 1 to 26 ; enter sector 

Mins1, max=1 to speed up test 

Must be answered "Y" if any 
unit select expansion questions 

were answered "I" 



(Diagnostic will begin running) 

Beplaoeable Parts 

The following lists outline the list of spare parts available by 
part number, from AED. 



VINC-05/5 & 5/8 SUB ASSEMBLY SPARES 



PART NUMBER 



DESCRIPTION 



Sim Part? 

120179-XX 
890063-XX 

990016-01 

800048-02 

551022-100 

120119-01 

890063-XX 

800111-02 

551023-100 

1020170-02 

Drive Sub{?y8teB 

580220-000 

580110-002 

590100-000 

590602-000 

180036-XX 



CONTROLLER CARD ASSEMBLY (5/8) 

CONFIGURATION PROM (specify drive 

configuration) (5/8) 

WINC-05/8 MANUAL 

DIAGNOSTIC DISKETTE, 8" (5/8) 

8" DBLE-SIDED, DBLE DEN DISKETTES-10 ea.(5/8) 

WINC-05 CONTROLLER CARD (5/5) 

CONFIGURATION PROM (specify configuration) 

DIAGNOSTIC DISKETTE, 5 1/4" (5/5) 

5 1/4" DISKETTES-10 ea. (5/5) 

DRIVE CABLING BOARD (5/8) 



Common Parta 
POWER CORD 
3 AMP FUSE 
RUBBER FEET (4/SET) 
CHASSIS SLIDES 
DOCUMENTATION PACKAGE 

schematics) 



(includes manual 



Drive .SvLbi3y8tem 
554712-900 
525511-900 
160096-01 

150043-11 



8" Floppy System 
5 1/4" WINCHESTER DRIVE, 10 MB (5/8) 
8" SLIM LINE FLOPPY DRIVE (5/8) 
POWER SUPPLY ASSEMBLY (includes back 
(5/8) 
10' I/O CABLE. 50 PIN (5/8) 



panel ) 
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150098-01 
150097-01 
150055-02 

150053-03 
n0231-01 
140230-01 
140204-01 
140202-01 
140201-01 
140200-01 



DC HARNESS CABLE ASSEMBLY (5/8) 

FLOPPY DRIVE CABLE ASSEMBLY, 50 PIN (5/8) 

WINCHESTER DRIVE CABLE ASSEMBLY, 20 PIN (5/8) 

WINCHESTER DRIVE CABLE ASSEMBLY, 34 (5/8) 

TOP COVER (5/8) 

RACKMODNT CHASSIS (5/8) 

FALSE PANEL, 8" SLIMLINE DRIVES (5/8) 

DRIVE SUPPORT BRACKET, 8" SLIMLINE DRIVES (5/8) 

FALSE PANEL BRACKET (5/8) 

DRIVE COUPLER, 8" SLIMLINE DRIVE (5/8) 



Drive Siibsvatem - S-1/4" FlgPRy ^X&^MM 



120113-01 

554712-900 

552411-900 

160064-01 

160047-02 

150055-01 

150054-01 

150053-02 

150053-01 

150043-11 

140142-01 

140141-01 

140114-01 

140112-01 

180025-XX 



MB (5/5) 

panel) (5/5) 



(5/5) 
(5/5) 



DRIVE CABLING BOARD (5/5) 

5 1/4" WINCHESTER DRIVE, 10 

5 1/4" FLOPPY DRIVE (5/5) 

POWER SUPPLY ASSEMBLY, (incl.rear 

FAN ASSEMBLY (5/5) 

FLAT CABLE ASSEMBLY, 20 PIN (5/5) 

DC CABLE HARNESS ASSEMBLY (5/5) 

FLAT CABLE ASSEMBLY, 34 PIN(l4"with fold) 

FLAT CABLE ASSEMBLY, 34 PIN(9" with fold) 

50 PIN I/O CABLE ASSEMBLY, 10 » (5/5) 

RACKMOUNT CHASSIS (5/5) 

TOP COVER (5/5) 

FRONT PANEL (5/5) 

DRIVE SUPPORT BRACKET (5/5) 

DOCUMENTATION PACKAGE (includes manual, 

schematics) 

CONTROLLER BEPLACEABLE SPARES LIST 



^^^Bn3CJL— A>^JbHM.M4hMk 



wmc-os/s, WIMC-05/50 



Loo. 



A2 5 
A30 
A3 4 

A37 
A3 8 
A3 9 
A45 
A46 
A47 
A60 
A57 
A50 
A74 
A51 



I 

5/8 
RX01/02 

890071-01 
890071-02 
890063-xx 
890073-01 
890074-01 
890075-01 
890064-01 
890076-01 
890077-01 
890068-01 
890067-01 
890050-01 
890080-01 
890051-01 



Part lumbers- 



5/5 

AED 



Format 



890085-01 
890083-01 
890084-01 



5/50 
RX50 



890085-01 
890086-01 
890084-01 



Function 



Z8000 main program 
Z8000 main program 
Drive Conflg. Prom 
Floppy phase counter 
Serial control 
Ser. encode/decode 
Function logic unit 
Function addr. decode 
Instruction prom 
Addr.seq. (for IP) 
QBUS Addr. decoder 
Interrupt ack decode 
DMA grant sequencer 
Z8K addr.decode/rdy 
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120119-zx YIIC~05 

5-1/4" AED FLOPPY FORMAT 



Location 


A2 5 




A30 




A3 4 




A3 7 




A3 8 


._ 


A3 9 




A4 5 




same 


as 


A46 




A47 




A60 




same 


as 


A57 




A50 




A74 




A51 





P/I 



890062-01 


H 


890062-02 


H 


890063-xx 


E 


890044-01 


A 


890045-01 


A 


890046-01 


A 


890094-01 


A 


890064-01 


A 


890065-01 


A 


890066-01 


A 


890093-01 


A 


890068-01 


A 


890067-01 


A 


890050-01 


C 


890054-01 


A 


890051-01 


A 



WIHC-05 Floppy Conversion 120179-xx 

Installation Instructions: 

1 . Xfi co nvert from 5J1 AEH i?X M3SI flQPPY PPer&tion JLfi £J1 JBJLQZ 
operation: 

Remove A37, A38, A39 (save for reverse conversion) 

Install prom 890073-01 in A37, 890074-01 in A38, and 
890075-01 in A39. 

Replacse A34 with the appropriate configuration prom. 



ISk GoiQvert from £J! MQ2. flOPPY 
o peration: 



XSi. ^^-1/4" AM MQZ 



Removes A37, A38, A39 (save for reverse conversion) 

Install prom 890085-01 in A37, 890083-01 in A38, and 
890084-01 in A39. 

Replace A34 with the appropriate configuration prom. 

ISt co nvert from '^-1/4" £1^ flOPPY operation ISi '?-1/4" iiUJ 

Remove A38 (save for reverse conversion) 

■GTE: Proms at Location A25, A30 (890071-01,02) must be Revision 
K or later. 
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3. IQ convert from tl 21Q2. flOPPY PPeratlQR IS. 5-1/4" JBiSH 
operation: 

Remove A37, A38, A39 (save for reverse conversion) 

Install prom 890085-01 In A37, 890086-01 in A38, and 
89008^1-01 in A39. 

Replace A34 with the appropriate configuration prom. 

Xfi convert from '^-1/4" AEH flOPPY operation l£ 5-1/4* IX^SL 
operation: 

Remove A3 8 (save for reverse conversion) 
Install prom 890086-01 in A38. 

■0TB: Proms at locations A25 and A30 (890071-01,02) must be at 
Revision L or later. 
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CHAPTER 6 
PBOGRAMMER'S GUIDE 



General 



A description of the registers and commands used for emulation 
and maintenance mode is included in this section. For quick 
reference, a bit layout of the information provided is noted at 
the top of the particular table. 

RL01 PIO Addressing 

Alternate 

774400 CSR Command/status register (775000) 

774402 BAR Bus address register (775002) 

774404 DAR Disk address register (775004) 

774406 MPR Multipurpose register (775006) 

774410 BAE Bus address extension register (775010) 

774412 Undefined (775012) 

160 Interrupt vector (120) 

CSR Bit Definition ^^ ^^ ^^ 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 

vrite DS1 DSO INE MAD MAD FUN FUN FUN 
read ERR DRE NXM DLT CRC DPI DS1 DSO RDY INE MAD MAD FUN FUN FUN DRY 

ERR: Any controller error 

DRE: Drive error - selected drive 

NXM: Non-existant memory eror 

DLT: Data late - header or data field not found 

CRC: CRC error - header or data 

OPIsO & CRC=1 4 RD CMD — data CRC error 
0PI=1 & CRC=1 & RD CMD — header CRC error 
OPIsO & CRCsl & WR CHK — write check error 

OPI: Operation incomplete in 200 ms -- header not found 

DS: Drive select (DS1 , DSO selects 1 of 4 drives) 

RDY: Controller ready 

(GO: Command GO bit equals .NOT. RDY [i.e. write RDY=0]) 

INE: Interrupt enable 

MAD: Extended bus address bit 17> 16 

FUN: Controller function select 

000 no op 

001 write check 
010 get status 
Oil seek 

100 read header 

101 write data 

110 read data 

111 read data -- without header check 
DRY: Drive ready (heads loaded, not seeking) 
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Bus Addreiis Beglster 

This Is a 16 bit read/write bus address (BA) register. BA expansion bits 
16 and 17 are contained In CSR bits 4 and 5* The contents of this 16 bit 
BA reglstor plus the CSR expansion bits Indicate the address of the CPU 
memory to be used for data transfers. The complete 16 bit address Is 
updated at the completion of each sector. The BA Is cleared with a BUS 
INIT, or by loading with all zeros. For 22 bit addressing, the BA 
extension register Is found at location 77^410 and contains address bit 

16 through 21 In register bits through 5> 



15 14 
BA15 -■ 



IB 12 11 10 09 08 07 06 05 04 



03 02 01 00 

BAOO 



BA15-BA00: Bus Address 

Disk Address Register 

This read/write register Is used for three different functions. These 
functions are comprised of: 

A) DA register during a SEEK command 

B) DA register during a READ/WRITE or WRITECHECK command 

C) DA register during a GET STATUS command 

The register Is cleared by a BUS INIT or by loading with all zeros. 
Seek Coamands 



15 14 13 12 11 10 09 08 07 06 
DF8 DF7 DF6 DF5 DF4 DF3 DF2 DF1 DFO 



5 04 03 02 01 00 
BED DIR 1 



DF8-DF0: Cylinder difference 

BED: Head select 

DIR: Seek direction (DIR=1: Increasing cylinder number) 

READ/WRITK CoHands 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
CA8 CA7 CA6 CA5 CA4 CA3 CA2 CA1 CAO BED SA5 SA4 SA3 SA2 SA1 SAO 



CA8-CA0: 

RED: 

SA5-SA0: 



Cylinder address 
Head select - 
Sector address 



Get StatuH CoMnand 



15 14 13 12 11 10 09 08 07 06 05 
00000000000 



04 03 02 01 00 
RST OS 1 



RST: 
GS: 



Reset drive error registers 
Get status request 
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Multipurpose Begister 
Get Status CoBaand 



15 


14 


13 


12 11 10 09 08 07 06 05 04 


03 02 01 00 


WDE 


CHE 


VL 


SKT SPE VGE VC DSE DT HED CO HO 


BH ST2 ST1 STO 


WDR: 






Vrite data error (no write current 


detected) 


CHE: 






Vrlte current in head without write 


» gate asserted 


VL: 






Drive write protect on 




SKT: 






Seek timeout 




SPE: 






Spin error (drive did not spinup) 




VGE: 






Vrite gate error 




VC: 






Volume check (after new head load) 




DSE: 






Drive select error (multiple drive 


selections) 


DT: 






Drive type (0=RL01, 1=RL02) 




HED: 






Currently selected head 




CO: 






Drive cover open 




HO: 






Head over disk (heads loaded) 




BH: 






Head over home area (heads loaded) 




ST: 






Drive state 





SJUil J51AXE 

000 cartridge unloaded 

001 drive spinning up 

010 heads loading 

011 drive seeking 

100 drive seeking 

101 lock on (spun up) 

110 heads unloading 

111 drive spinning down 



Bead Header CoBaand 





15 14 13 12 11 


10 09 08 


07 06 05 04 03 02 01 00 


(1) 


CA8 CAT CA6 CA5 A4 


CA3 CA2 CA1 


CAO HED SA5 SA4 SA3 SA2 SA1 SAO 


(2) 








00000000 

CRCOO 


(3) 


CRC15 -------- 







After a read header command, the MPR acts as a 3 word FIFO. If 
the program reads this register 3 times in succession, the above 
3 words are obtained. NOTE: The MIIC-05 does not support 

reading more than one word. If the programs reads the second and 
third word, the first word will be repeated. 

BEAD/VIITB Coaaands 

-15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
1 1 1 VC12 ■ ^^0° 

VC12-VC00: Transfer word count (2»s compliment) 
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BUS Addreiis Extension Heglster 

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
0000000000 BA21 BA1 6 

This register Is accessible only If the controller has 22 bit 
addressing enabled. Note that the CSR address bits BA17» BA1 6 
override the BA17 and BA16 bits In this register. 

CoBBand Sequences 

lEAD Data/VBITE Data 

WRITE CYL:HEAD:SECTOR INTO DAR 

WRITE BA INTO BAR & BAE 

WRITE WC(2*S COMP) INTO MPR 

WRITE DRIVE J MAD: FUN INTO CSR 

The controller transfers data from/to the disk Into/from the 
memory buffer. The transfer starts at the specified cylinder, 
head and sector, and continues until the word count Is 
Incremented to zero. Note that the command will not transfer 
data from more than a single cylinder and head, thus the maximum 
transfer Is limited to 5120 (decimal) words. 

Write Check 

WRITE CYL:HEAD:SECTOR INTO DAR 

WRITE BA INTO BAR & BAE 

WRITE WC(2»S COMP) INTO MPR 

WRITE DRIVE: MAD: FUN: INTO CSR 

The controller compares data from the disk (starting at the 
specified cylinder, head and sector) with the data In the memory 
buffer. It continues the comparison until the word count Is 
Incremented to zero. Note that the command will not operate off 
cylinder or head boundaries. 

Seek 

WRITE CILDIFF:HEAD:DIR INTO DAR 

WRITE DRIVE: FUN INTO CSR 

The controller Initiates a seek to the specified cylinder on the 
specified drive. Note that all seeks must be explicitly 

commanded with a seek command. The cylinder difference Is 

output, not the absolute cylinder address. 

Bead Header 

WRITE DRIVE: FUN INTO CSR 

©Interrupt : 

READ MPR (contains current CYL :HEAD :SECTOR) 
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The controller reads the next header. This 
locate the current track under the heads. 



command is used to 



Get Drive Status 



WRITE GS-- 

WRITE DRIVE: FUN 

§Interrupt : 
READ----CSR (contains 
READ MPR (contains 



IHTO 
INTO 



DAR 
CSR 



error information) 
drive status) 



Read Data Without Header Check 

WRITE BA — ' INTO BAR 

WRITE WC(2»S COMP) INTO MPR 

WRITE DRIVE:MAD:FUN INTO CSR 

This is a diagnostic command to allow data recovery when a 
sector's header contains a hard error. 



Special Fvmctlon ForBatlon Logical Unit 

WRITE 00036^1 INTO DAR 

WRITE 000004 INTO CSR 

Wait for interrupt/controller ready 
WRITE XXXXXX INTO DAR 

WRITE — Yiyyyy into mpr 

WRITE 00 0016 INTO CSR 



Wait for interrupt/controller ready 



(set maintenance mode) 
(get status) 
(error is posted) 
(XXX=0: interleave of 2) 
(XXX=1: interleave of 3) 
(YYIsformat data pattern) 
(read header) 

(000016=unit 0,0004l6=unit 
0010l6=unit 2,00l4l6=unit 
(maintenance mode is reset) 
(error means format failed) 



1 
3) 



Tolume Check Flag 

At power on, the Winchester drives set cartridge change. The 
controller sets the drive volume check flag. It must be cleared 
before any drive accesses can take place. To clear, issue a get 
status command with the RESET bit set in the DAR. 



WIIC-05 Floppy Interface 

PIO Addressing (Standard AsslgnHent) 

777170. . . .CSR Command-status register 

777172. .. .ESR Extended status register 

777172. .. .DBR Data buffer register 

264. .. .Interrupt vector 



Alternate 
(777150) 
(777152) 
(777152) 

(270) 
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CSR Bit Definition 

15 n 13 12 11 10 09 08 07 06 05 04 03 02 01 00 
ERR INT MAD MAD 1 RX5 SID DEN TR INE RDY UN FUN FUN FUN GO 
R W W W R R/W R/W R/W R R/W R R/W R/W R/W R/W W 

ERR: Any controller error 

INT: Controller reset 

MAD: Extended bus address bits 17il6 

RX5: RX50 format sleet (0=RX01/02, 1=RX50) 

SID: Side selj&ct 

DEN: Density select (Ossingle, Isdouble) 

TR : DBR transfer request 

RDY: Controller ready 

UN: Unit select 

FUN: Controller function select 

ilGIIE FUNCTION 

000 fill buffer 

001 empty buffer 
010 write sector 
Oil read sector 

100 set density 

101 read drive status 

110 write sector (deleted data mark) 

111 read full error status 

GO: Command initiate flag 

MOTE: For RX50 formatted disks, the RX5 bit is set and the DEN 
bit is reset in the command word. 

DBB Definition 

The DBR is defined in the various command sequences. 

WARNING; Read or write to the DBR iLUlX in the correct 
sequence. Failure to do so will result in an 
undefined failure to occur within the function in 
progress. 

In general, the user must never write into the DBR, except when 
the RT bit is set in the CSR during a command sequence. The user 
may read from the DBR .anlX when the controller is ready (RDY bit 
is set in the CSR) . 
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ESR Bit Definitions 



15 14 


13 


12 11 10 09 08 07 06 05 04 03 02 01 00 





RX5 


5ER NXM OVF SID UN DRY DEL DEN DNE ALO INT SRY CRC 


RX5: 




RX50 format (actual) 


5ER: 




RX50 format error (0 = RX50 cmd and disk or RX02 cmd 
and disk) (1sRX50 cmd and RX02 disk or RX02 omd and 
RX50 disk). 


NXM: 




Non-ezlstant memory 


OVF: 




Word count overflow 


SID: 




Side selected (actual) 


UN: 




Unit selected (actual) 


DRY: 




Drive ready (selected drive) 


DEL: 




Deleted data sector read 


DEN: 




Density (actual) (0=slngle, Isdouble) 


DNE: 




Density error 


ALO: 




Drive cabinet AC low 


INT: 




Controller reset done 


SRY: 




Side 2 ready 


CRC: 




CRC error 



The ESR can be read from the DBR at the completion of any 
command. It may also be read In the DBR by executing a read 
drive status command. 

Command Sequences 

The following command sequences are described for operation under 
program control. 

When manually executing commands using the console ODT, the CSR 
Is written first, then the first and second DBR words are 
written. Reading the DBR does not reset the TR flag (after 
microcode 890071 » Revision E). 

Fill/Empty Buffer Functions 

WRITE: MAD:DEN:FUN:G0s1 INTO CSR (TYP:401/403 octal) 

or: MAD:RX50:FUN:GO=1 INTO CSR (TYP :2001/2003 octal) 

§TR=1 : 

WRITE: WORD COUNT INTO DBR (0-200 octal/0-400 octal) 

§TR=1: 

WRITE: BUS ADDRESS INTO DBR 

The controller fills/empties its internal buffer from/into the 
CPU's memory. A fill operation will post fill the buffer with 
zeros should the word count be less than the max word count. 

BEAD/¥RITE/VRITE(Deleted Data) Functions 

WRITE: SID:DEN:UN:FUN:G0=1 — INTO CSR (TYP:407/405 octal) 

or: SID:RX50:UN:FUN:G0=1-INT0 CSR (TYP :2007/2005 octal) 
§TR=1 : 
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WRITE: SECTOR # INTO DBR (1-32 octal/1-12 octal) 

§TR = 1 : 

WRITE: TRACK # INTO DBR (0-114 octal/1-120 octal) 

The selected read/write operation to/from the disk drive is 
performed into/from the controller's internal buffer. 

lead DrlTe Status 

WRITE: SID:UN:FDN:G0=1 INTO GSR (TIP: 013 octal) 

Drive ready (disk inserted), disk density, and number heads are 
tested for the selected unit. Status is returned in the ESR. 

Warning; Requires 250ms for command completion. 

Set Media Density 

WRITE: DEN:UN:FDN:G0=1 INTO CSR (TIP: 411/011 octal) 

or: RX50:SID:DN:FUN:G0=1— INTO CST (TIP: 2011/3011 octal) 
§TR=1 : 

WRITE: Keyword INTO DBR (TYP: 0111 octal ['I'ascii]) 

This command will write all sectors of all tracks of all heads in 
the selected density. The data written are all zeros. The 
command will rewrite the header information. 

Warning: Requires 15 sec (30 sec if two sided) for command 

completion. If a command is aborted before 
completion, an erroneous disk will remain. 

Bead Full Error Status 



WRITE: FUN:G0=1 

§TR=1 : 

WRITE: BUS ADDRESS- 



INTO CSR (TIP: 017 octal) 
INTO DBR 



The controller empties the internal status registers into the CPU 
memory. 

The CPU memory format is: 

BA+0:<15:8> WORD COUNT.. <7!0> ERROR CODE 

BA+2:<15:8> CURRENT TRACK, UNI <7:0> CURRENT TRACK, UNO 

BA+4:<15:8> TARGET SECTOR <7:0> TARGET TRACK, LAST ACCESS 

BA+6:<15:8> MISC STATUS BITS <7:0> MISC STATUS BITS 



MISC STATUS BITS: 



BIT 7 
BIT 6 
BIT 5 
BIT 4 
BIT 3 
BIT 2 
BIT 1 
BIT 



Unit selected 

Drive Density, UNI 

Head load flag 

Drive density: UNO 







Density (read error reg command) 
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ERROR CODES; 



000 


---.- 


010 


SEEK 


020 


SEEK 


030 




040 


SYST 


050 


SEEK 


060 


---- 


070 


R/W 


100 


SYST 


110 


R/W 


(120) 


R/W 


130 


R/W 


no 


R/W 


150 


SEEK 


(160) 


R/W 


170 


R/W 


200 


CRCE 


210* 


DENS 


220 


DIAG 


230 


SYST 


240 


DENS 


250 


SYST 


260* 


R/W 


270* 


SYST 



Home not found (UNO) after INIT 
Home not found (DN1) after INIT 

Access attempt to track .GT.76 

Home found before target track found 

Target sector not found before 52 sectors past 

(or target sector=0, or > max sector number) 

Write attempt on a write protected disk 

No disk transition found on 40us 

(data mark found, but read fault during sector) 

No preamble found (WINC-05: 130) 

Preamble found but no head ID mark found 

CRC error on what appears to be the header 

Track address not equal to target track 

Too many tries for an IDAM (WINC-05: 170) 

Data mark not found for target sector 

CRC data error found 

RX50 error (not RX50 format) 

R/W electronics failure 

Word count overflow 

Density error 

Wrong keyword for set density command 

Side does not equal taget side 

Attempt to access side 2 of 1 sided disk 



ERROR CLASSES: 



SYST Programming error 

DIAG Controller self diagnostic error 

SEEK Drive seeking error 

R/W Drive read/write error 

DENS Disk density/format discrepancy 

• AED Extention to the DEC RX02 Error Codes 

CONTBOLLEB BESET 

Either: WRITE: INT=1 INTO CSR (at any time) 

or: execute the -CPU RESET instruction 
or: perform an external system reset 

or: turn the drive cabinet AC power on (after CPU power 
on) 

Upon receipt of any of the following reset functions, the 
controller will perform the stated functions. 

A) Reset the controller (except for drive cabinet power on). 
All error bits are cleared, ready is reset, interrupt 
enable is reset 
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B) Execute a self diagnostic program (returning status in 
the CSR, ESR, and via the read full error status command, 
wherever possible, or necessary). 

C) Return both drives to the home position. 

D) Read unit 0, track 0, head 0, sector into the 
controllers internal buffer. 

E) Terminate the function by asserting READY in the CSR, and 
initialize done in the ESR. 

Drive AC Power Off 

Whenever the drive AC power is off, the controller will assert 
the AC LOW flag in the ESR in response to any command. It will 
also assert a controller error status bit in the CSR in response 
to any drive oriented command. See the paragraph above for 
operation with a new power on condition. 

Bootstrap Conmand Interface 

Bootstrap Functions 

The ¥IIC-05 controller provides the capability of bootstrapping 
from itself. This bootstrap is a host program, residing at the 
starting address of 173000 (octal), to allow use of the standard 
CPU power up jump function. The bootstrap program uses the CPU 
console device for control which must be at address 177560. 

Bootstrap CoBmands 

The bootstrap functions load head 0, track and sector 1 of the 
selected unit (unit if not unit specified) of the selected 
device into CPU memory starting at memory location 0. It loads 
the unit number into the CPU's register and transfers control 
to the CPU at location 0. 

This program will automatically bootstrap load from the 
controller unit if the operator does not type another function 
within 1.5 minutes after the program begins execution. This 
provides automatic reloading at unattended sites after power 
f ai 1 ur e . 

DY<CR>; DY0<CR>, DY1<CR>: BOOT FROM FLEX, UNIT 0,1 
DL<CR>; DL)<CR>— DL5<CR>: BOOT FROM WINC, UNIT — 3 

FORMATTIRG THE DRIYE 

The VIHC-05 will format the drives from the console at boot up 
time. The commands are: 

Winchggter 

XI2<CR>; XI3<CR>; Select drive interleave (2 or 3) 

XU<CR>; XU0<CR> — XU3<CR>: Select unit (0-3) 

Format DL ARE YOU SURE? Y<CR> Format it 
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Floppy 

XD1<CR>; XD2<CR>; XD5<CR>: Select density (RXOI-single, 

RX02-double or RX50) 
XU<CR>i; XDO<CR>; XU1<CR>: Select unit (o or 1) 

Format DY ARE lOU SURE? Y<CR> Format it 

For RX50 format, the bootstrap program will ask how many sides 
the disk has. 

Systea Test Function 

This facility is enabled by a bit coded into the configuration 
PROM. The system test command is TE<CR>. This function will 
perform tests on the LSI-11 processor, DLV11J, memory, a 
Winchester drive read test (all configured Winchesters), and an 
AED graphics (parallel interface DMA and PIO cycles) test. 
Failures are reported to the console terminal. 

A typical console printout of the diagnostic is: 

AED> TE<return> 

Testing serial ports ..Passed No Loop 

Testing Winchesters Passed 

Testing CPU Passed 11/23 MMU FPU 

Testing memory Passed 512KB 

AED> 

The program will print out that a particular test is beginning 
prior to execution. Should the system fail during the test, the 
operator will note which function failed. 

Processor TestS 

Most instructions affecting the PSW flags are exercised, and the 
conditional branch instruction is used to test the flags. In 
addition, the processor type is tested (11/2, 11/23, 11/73), and 
the MMU and FPU are tested for existence. 

Memory TegtS 

Data is written/read and compared, incrementing until a 
nonexistant location is encountered, or until the last location 
of the 4 Mby address space occurs. An error is displayed if any 
location does not compare. The memory is then cleared to zeros. 
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^^clMl ILQ Tests 

This test determines if all 10 registers can be accessed for each 
port of the DLV1 U quad serial board. It then attempts to loop 
back ports 0-2 (non-console). If no characters are received on 
the loop back test, the test is skipped. If characters are 
received, they are compared with the sent data (an error is 
displayed if bad). 

Winchester JLLsk TestS 

For all drives configured, the drive is selected, rezeroed (error 
if fail), and RL cylinder 0--head — sectors - through 40 are 
read (error if read fails). Further error classification is 
posted in the RL 10 registers. 

Graphics JIMA T^StS 

During this routine, it is first determined whether the 10 
registers respond. If they do not, the diagnostic terminates 
testing, assuming the interface is none existent. If the 

interface exists, commands are issued to reset the terminal, 
determine the terminal type, and set up for DMA transfers. It 
then will execute a write raster direct and read raster direct, 
comparing the data read and the data being trnsfered into the 
terminal screen buffer is bad. Should no command response occur, 
or if data is bad, an error is posted. The buffer is then 
cleared to color zero. 

Bootstrap Inhibit Option 

A jumper option is provided to disable the bootstrap function, 
allowing another bootstrap ROM to be located at address 173000. 

Auto-Bootstrap Option 

An additional Jumper option is provided to automatically 
bootstrap from the WIHC-05 drive at power up, with no delay, 
and without requiring a console device to be present at address 
177560. If this option is enabled, as soon as the LSI-11 

performs the power up jump to 173000, the WINC-05 tries to 
bootstrap from drive 0. If drive is not ready, the controller 
will keep trying until th drive has spun up and is ready, or, 
until the LSI-11 is manually halted. 

The unit which the WIIC-05 will boot from is stored in the 
configuration PROM. Either the DL or DI device can be selected, 
and any unit number. DLO is the default. 
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APPBHDIX k 
COKFIGUBATIOH PBON DATA 



AED encourages users to customize configuration PROMS for their 
specific needs. This document Is provided to assist In this 
customization. 

The configuration prom contains drive constants. For each 

logical drive, the following data Is stored: 

Drive Identifier (0,1,0 = RL01 

hexldeclmal 0,1,8 s RL02 

3 nibbles 9,9,0 s RX02 - 5/14" 

B,8,0 = RX02 - 8" 

0,0, 0,s nonexlstant drive 

Mapped, or Unmapped (unmapped for floppy) 

Starting unit number If mapped 
Starting head number (zero If unmapped) 

Number of physical heads per logical drive 
Number of physical cylinders (to 4,095) 
Cylinder for "low current" and precompensatlon switch 
Seek step Interval (multiple of 2.2us - 9ms) 

Seek pulse width (multiple of 2.2us - 35us) 

Drive spin up time (multiple of 1.0ms - 64 sec) 

Head load/Motor on delay for floppy 

(multiple of 1.0ms - 4 sec) 

In addition, the configuration PROM contains the following 
controller related data. 

Interrupt request level (level 4 or 5) for the RL and RX 
Main and Alternate Interrupt vectors for the RL and RX 
Default boot Device and Unit number 

Special boot prompt message (other than AED>), allowing up 
to 6 characters plus a space after the message. 

PBON Foraat 

An actual configuration PROM listing is Included. The following 
comments will assist you in the interpretation of this listing. 

The addresses in the left column must be divided by two when 
using a PROM programmer to examine or alter a PROM. This step is 
necessary because the assembler used to generate the listing 
allocates two addresses per word, where the programmer uses only 
one address per location. The PROM itself is only 4 bits wide, 
therefore, parameters requiring more than 4 bits will be 
distributed into 4 bit nibbles, and stored In sequencial 
addresses, with the most significant nibble at the lower of the 
addresses used. 
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AED WIHC-15 Configuration Pro« Installation 

Locate the cx>nf iguration prcro on the controller. With either a 
proro extractor or small flat head screwdriver, gently remove the 
standard prom. Insert the new configuration prom, taking note to 
secure it in the correct position as indicated on the 
illustration below. 



r 



a>^ 



Confifluration Prom 




L 



ill 



HGURE A.1 
l^rom Installation 



The assembler syntax used Is: 

VVAL - allocates a word of storage 
LAND - logical and operator 
SHR - logical shift right N bits 

%(B)f %(,^0) ,% - number radix specifier (octal, decimal, 

hezi decimal) . 

PION Specifications 

ABD utilizes a 256 x 4 PROM equivalent to Signetics 82S129* Any 
PROM with an address access time less than 200 ns, a chip select 
access time less than 200 ns, and input and output currents less 
than the 82S129 may be used. 



AED VIIC-05/8 EXAMPLE C0HFI6UBATI0H PBOM 



Winchester: 



Floppy: 



Drive 0: AMP 27/RODIME 204 - 20MB 

Drive 1: Mapped 2 10MB »s 

Drive 2: AMP 27/RODIME 204 - 20MB 

Drive 3: Mapped 2 lOMB's 



Drive 0: Qume 242 - 8" 
Drive 1 : Qume 242 - 8" 



Copyright (o) 1985 AED, Inc. 



Beproductlon or publication In any fora or format Is prohibited. 
Property of Advanced Electronics Design, Inc. 
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SUBTTL COHFIGUBATIOH PBON DATA 
COIFIGURATIOI PBOM DATA 



sOOlO RADIX 16 

ISET DEFAULT CONSTANT BASE = HEX 

ICPROM definitions 

I 
s0010 RADIX 16 Iset hex radix 

I.. 

IDRTYPE definitions 

I 
8000 IL EQU 08000 linterleave (not stored in 

IcPROM) 

4000 IHBHD EQU 04000 linhibit floppy head compare 

sO verify correct head 
s1 inhibit, for Sigma RX02 
compatability 

2000 SZ8 EQU 02000 Ifloppy size 

=0 for 5" fpy, =1 for 8" fpy 

1000 FPID EQU 01000 lenable floppy = 1 
I 

0800 RX02 EQU 00800 IRXTYPE 

si RX02| sO not used 

=0400 CPLX EQU 00400 IE lenable complex mapping 

aO for unmapped or stepper drives 
si for voice coil drives 

00200 I unused 

=0100 WCID EQU 00100 lenable wine 

I 
s0080 RL02 EQU 00080 IRLTIPE, 
sOOOO RL01 EQU 00000 IRLTIPE, 

sO for RL01 , si for RL02 

s0040 FREZ EQU 00040 IK Ifast rezero mode 

sO for 3 ms, si for buffered rate 

s0020 DSLSL EQU 00020 IL Ifor DMA360 cartridge 

desel then hd switch then select 
flag and skip trk test 

00010 I unused 
00008 I unused 

s0006 WCMPUF EQU 00006 Imapped drive number 

=00 for vendor drive 0, 
sOI for vendor drive 1, 
not used if unmapped. 
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IL 


EQU 










IHBHD 


EQU 


















SZ8 


EQU 






FPID 


EQU 






RX02 


EQU 










CPLX 


EQU 
















EQU 






WCID 


EQU 






RL02 


EQU 


RL01 


EQU 










FREZ 


EQU 










DSLSL 


EQU 
















EQU 




EQU 






WCMPUF 


EQU 



















s0001 



¥CMP 



EQU 



0000 

0000 

0001 

0002 
0003 
0004 



= 0008 



= 0006 



= 0181 



0000 
0000 
0006 

;00000000 
=00000000 
=00000005 
:000000B4 
:000000B8 
:00000070 
:00000050 
:00000044 
:0000004C 
:00000000 
:00000000 
=00000000 
=00000000 
=00000000 
=00000000 
=00000000 



GTRME 



00001 tenable mapping of VINO 

=0 for 1 RL per vendor drive 

=1 for 2-4 RL's per vendor drive 



Control Mode Definitions 



TESTE 



EQU 
bit 



EQU 
bit 

EQU 
bit 



00008 lenable graphics console 

=0 for ascii console terminal 

=1 for AED graphic console terminal 

00004 I unused 
=1 must be a one. 

00006 tenable system testing 
=0 for no TE boot test command 
=1 for TE boot test command 



EQU 00001 t unused 
bit B unassigned 



DRTYPE EQU WCID+RL0 2+( VNDRIV •2) +WCMP 
t Winchester RL02, mapped 2 RL ' s 



CPROM 
SHIFT 
CTRL 

CPROM 

SHIFT 

INTLEV 

RXMVEC 

RXAVEC 

RLMVEC 

RLAVEC 

BTDV1 

BTDV2 

BTUNI 

BTMSG1 

BTMSG2 

BTMSG3 
BTMSG4 
BTMSG5 
BTMSG^ 



=00000000 

PRMCTL 



EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

ORG 





TESTE 



tdefault control mode 



%0 

%0 

5 

)((8)264 

%{B)210 

56(8)160 

^(8)120 

•D' 

»L' 















CPROM 



ICONTROLLER 



OOOA 

OOOA 

0000 
0007 
0000 



= (5) 
= (5) 



tRL- interrupt request level 
WVAL ( INTLEV SHL 1) 

tRX- interrupt request level 
WVAL ( INTLEV SHL 1) 

tRL- main vector address = (160) 

WVAL ((RLMVEC LAND OFOO) SHR 

WVAL ((RLMVEC LAND OOFO) SHR 

WVAL ((RLMVEC LAND OOOF) SHR 



8) 
4) 
0) 



A- 4 







IRX- 


main vector address = 


(264) 






0005 


0000 




WVAL 


((RXMVEC 


LAND 


OFOO) 


SHR 


8) 


0006 


OOOB 




WVAL 


((RXMVEC 


LAND 


OOFO) 


SHR 


4) 


0007 


0004 




WVAL 


((RXMVEC 


LAND 


OOOF) 


SHR 


0) 






!RL- 


alternate vector 


» address = 


(120) 


0008 


0000 




WVAL 


((RLAVEC 


LAND 


OFOO) 


SHR 


8) 


0009 


0005 




WVAL 


((RLAVEC 


LAND 


OOFO) 


SHR 


4) 


OOOA 


0000 




WVAL 


((RLAVEC 


LAND 


OOOF) 


SHR 


0) 






!RX- 


alternate vector address = 


(270) 


OOOB 


0000 




WVAL 


((RXAVEC 


LAND 


OFOO) 


SHR 


8) 


OOOC 


OOOB 


.«. 


WVAL 


((RXAVEC 


LAND 


OOFO) 


SHR 


4) 


OOOD 


0008 




WVAL 


((RXAVEC 


LAND 


OOOF) 


SHR 


0) 










Control Mode 








OOOE 


0004 




WVAL 


(CTRL) 














IDefault bo 


ot device 


= (DLO) 






OOOF 


0004 




WVAL 


((BTDV1 LAND OOFO) SHR 4) 


0010 


0004 




WVAL 


((BTDV1 LAND OOOF) SHR 0) 


0011 


0004 




WVAL 


((BTDV2 LAND OOFO) SHR 4) 


0012 


OOOC 




WVAL 


((BTDV2 ] 


LAND OOOF) SHR 0) 


0013 


0000 




WVAL 


(BTUNI) SHL SHIFT IDEFAULT BOO' 










UNIT=0 














ISpecial Boot prompt 


String 






0014 


0000 




WVAL 


((BTMSG1 


LAND 


OOFO) 


SHR 


4) 


0015 


0000 




WVAL 


((BTMSG1 


LAND 


OOOF) 


SHR 


0) 


0016 


0000 




WVAL 


((BTMSG2 


LAND 


OOFO) 


SHR 


4) 


0017 


0000 




WVAL 


((BTMSG2 


LAND 


OOOF) 


SHR 


0) 


0018 


0000 




WVAL 


((BTMSG3 


LAND 


OOFO) 


SHR 


4) 


0019 


0000 




WVAL 


((BTMSG3 


LAND 


OOOF) 


SHR 


0) 


001A 


0000 




WVAL 


((BTMSG4 


LAND 


OOFO) 


SHR 


4) 


001B 


0000 




WVAL 


((BTMSG4 


LAND 


OOOF) 


SHR 


0) 


001C 


0000 




WVAL 


((BTMSG5 


LAND 


OOFO) 


SHR 


4) 


001D 


0000 




WVAL 


((BTMSG5 


LAND 


OOOF) 


SHR 


0) 


001E 


0000 




WVAL 


((BTMSG6 


LAND 


OOFO) 


SHR 


4) 


001F 


0000 




WVAL 


((BTMSG6 


LAND 


OOOF) 


SHR 


0) 




=00000040 


ORG 


(CPROM+RMBLK) 


IWINC DRIVE #0 




=00000000 


UNIT 




EQU 






UNIT UNIT 


0040 




PRMRLO: 
















Ifor 


exampl 


e 











COUNTER 
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sOOOA RADIX 10 Iset decimal radix I 

I Ampex P27 / Rodlme R0204 - 20 Mby 

First Physical Drive - DLO 

I 
=00000000 BSUNT EQU UNITIBase unlt(mapped drive) 

I I zero If unmapped 

=00000000 BSHED EQU IStartlng head 

=00000004 HXHED EQU 4 {Reads per logical drive 

I 

I First logical drive 

I Winchester RL02, mapped 2 RL ♦ s per drive 
=0181 DRTYPE EQU WCID+RL02+(BSUNT»2) +WCMP 

0040 0000 $10: WVAL IDRIVE ID 

0042 0001 WVAL 1 I WINCHESTER DRIVE 

0044 0008 WVAL 8 I RL02 TYPE 

0046 0001 WVAL (BSUNT • 2) + 1 

IDrlve physical cylinders 
0048 0001 WVAL ((320 LAND 350FOO) SHR 08) 

004A 0004 WVAL ((320 LAND J500F0) SHR 04) 

004C 0000 WVAL ((320 LAND $000F) SHR 00) 

IMAP DRIVE- starting head number (0 If unmapped) 
004E 0000 WVAL BSHED 

IDrlve physical heads per logical drive 
0050 0004 WVAL MXHED 

IDRIVE LOW CURRENT/PRE-COMP CYL 
0052 0000 WVAL ((132 LAND $0F00) SHR 08) 

0054 0008 WVAL ((132 LAND JOOFO) SHR 04) 

0056 0004 WVAL ((132 LAND $000F) SHR 00) 

ISeek step Interval time = 24.2us 

I T = (( N • 2.2US ) + 4.4us + Tpw ) 

I N = ((( T - Tpw ) - 4.4us ) / 2.2US ) 
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0058 


0000 


WVAL 


005A 


0000 


WVAL 


005C 


0006 


WVAL 



22) 


LAND 


)tOFOO) 


SHR 


8) 


22) 


LAND 


JtOOFO) 


SRR 


4) 


22) 


LAND 


^fOOOF) 


SHR 


0) 



(((((242 - 66) » 44) / 
(((((242 - 66) " 44) / 
(((((242 - 66) » 44) / 
ISeek step pulse:= 6.6us 
I Tpw = (( N • 2.2US ) + 2.2US ) 
IN = (( Tpw - 2.2us) / 2.2us) 
005E 0002 WVAL ((66 - 22 ) / 22) LAND JfOOOF 

IDrive spin up time s 20sec 
I T s ( N • 1.0ms ) 
0060 0004 WVAL ((20000 LAND JtOFOOO) SHR 12) 

0062 OOOE WVAL ((20000 LAND JOFOO) SHR 8) 

0064 0002 WVAL ((20000 LAND JtOOFO) SHR 4) 

0066 0000 WVAL ((20000 LAND JOOOF) SHR 0) 

=00000078 ORG ($10+CPBLK) I2ND DRIVE 

=00000001 UNIT EQU UNIT+1 
= 00000004 BSHEDEQD BSHED-i-MXHED 
I 

I Second logical drive - DL1 
I Winchester RL02, mapped 2 RL » s per drive 
=0181 DRTIPE EQU WCID+RL02+( BSUNT»2) +WCMP 

0078 0000 $20: WVAL IDRIVE ID 

007A 0001 WVAL 1 I WINCHESTER DRIVE 

007C 0008 WVAL 8 I RL02 TYPE 

007E 0001 WVAL (BSUNT • 2) + 1 

IDrive physical cylinders 
0080 0001 WVAL ((320 LAND JOFOO) SHR 08) 

0082 0004 WVAL ((320 LAND )500F0) SHR 04) 

0084 0000 WVAL ((320 LAND J6000F) SHR 00) 

IMAP DRIVE- starting head number (0 if unmapped) 
0086 0004 WVAL BSHED 

IDrive physical heads per logical drive 
0088 0004 WVAL MXHED 

IDRIVE LOW CURRENT/PRE-COMP CYL 
008A 0000 WVAL ((132 LAND $0F00) SHR 08) 

008C 0008 WVAL ((132 LAND jtOOFO) SHR 04) 

008E 0004 WVAL ((132 LAND J6000F) SHR 00) 

ISeek step interval time = 24.2us 
I T = (( N • 2.2US ) + 4. 4 us + Tpw ) 
I N = ((( T - Tpw ) - 4.4us ) / 2.2US ) 
0090 0000 WVAL (((((242 - 66) - 44) / 22) LAND JOFOO) SHR 8) 

0092 0000 WVAL (((((242 - 66) - 44) / 22) LAND JtOOFO) SHR 4) 

0094 0006 WVAL (((((242 - 66) - 44) / 22) LAND JtOOOF) SHR 0) 

ISeek step pulse= 6.6us 
I Tpw = (( N » 2.2US ) -f- 2.2US ) 
IN = (( Tpw - 2.2us) / 2.2us) 
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0096 0002 WVAL ((66 - 22 ) / 22) LAND JtOOOF 

IDrlye spin up time s 20sec 

I T = ( N • 1.0ms ) 
0098 0004 WVAL ((20000 LAND JJOFOOO) SHR 12) 

009A OOOE WVAL ((20000 LAND JOFOO) SHR 8) 

009C 0002 WVAL ((20000 LAND JOOFO) SHR 4) 

009E 0000 WVAL ((20000 LAND $000F) SHR 0) 

=00000002 UNIT EQD UNIT^I IINCR UNIT CTR 

sOOOOOOBO ORG (PRMRLO+(CPBLK»UNIT) ) IWINC DRIVE #2 

00 BO PRMBL2: 

sOOOA RADIX 10 !set decimal radix 

I 

I Ampex P27 / Rodlme R0204 - 20 Mby 
I Second Physical Drive - DL3 
I 
=00000002 BSUNT EQU UNIT IBase unlt(mapped drive) 

I ! zero If unmapped 

=00000000 BSHED EQU {Starting head 

=00000004 MXHED EQU 4 IHeads per logical drive 

I 

! First logical drive 

I Winchester RL02, mapped 2 RL » s per drive 
=0181 DRTYPE EQU WCID+RL02+( BSUNT»2) +WCMP 

OOBO 0000 $10: WVAL IDRIVE ID 

00B2 0001 WVAL 1 I WINCHESTER DRIVE 

00B4 0008 WVAL 8 I RL02 TYPE 

00B6 0005 WVAL (BSUNT • 2) + 1 

IDrlve physical cylinders 
00B8 0001 WVAL ((320 LAND ?{0F00) SHR 08) 

OOBA 0004 WVAL ((320 LAND JOOFO) SHR 04) 

OOBC 0000 WVAL ((320 LAND JfOOOF) SHR 00) 

IMAP DRIVE- starting head number (0 If unmapped) 
OOBE 0000 WVAL BSHED 

IDrlve physical heads per logical drive 
OOCO 0004 WVAL MXHED 

IDRIVE LOW CURRENT/PRE-COMP CYL 
00C2 0000 WVAL ((132 LAND JtOFOO) SHR 08) 

00C4 0008 WVAL ((132 LAND )tOOFO) SHR 04) 

00C6 0004 WVAL ((132 LAND $000F) SHR 00) 

tSeek step Interval time = 24.2us 

I T = (( N • 2.2US ) + 4.4us + Tpw ) 

I N = ((( T - Tpw ) - 4.4us ) / 2.2US ) 

00C8 0000 WVAL (((((242 - 66) - 44) / 22) LAND JOFOO) SHR 8) 

OOCA 0000 WVAL (((((242 - 66) - 44) / 22) LAND J600F0) SHR 4) 

OOCC 0006 WVAL (((((242 - 66) - 44) / 22) LAND J5000F) SHR 0) 

ISeek step pulse= 6.6us 
I Tpw = (( N • 2.2US ) + 2.2US ) 
IN = (( Tpw - 2.2us) / 2.2us) 
OOCE 0002 WVAL ((66 - 22 )/ 22) LAND )POOOF 

IDrlve spin up time = 20sec 
I T = ( N • 1 .0ms ) 
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OODO 0004 WVAL ((20000 LAND ^fOFOOO) SHR 12) 

00D2 OOOE WVAL ((20000 LAND JOFOO) SHR 8) 

00D4 0002 WVAL ((20000 LAND JOOFO) SHR 4) 

00D6 0000 WVAL ((20000 LAND JtOOOF) SHR 0) 

r000000E8 ORG ($10+CPBLK) I2ND DRIVE 
=00000003 UNIT EQU UNIT+1 
B00000004 BSHEDEQU BSHED+MXHED 

I 

I Second logical drive - DL4 

I Winchester RL02, mapped 2 RL ♦ s per drive 
bOIBI DRTYPE EQU WCID+RL02+(BSUNT»2) +WCMP 

00E8 0000 $20: WVAL IDRIVE ID 

OOEA 0001 WVAL 1 I WINCHESTER DRIVE 

OOEC 0008 WVAL 8 I RL02 TIPE 

OOEE 0005 WVAL (BSUNT » 2) + 1 

IDrive physical cylinders 
OOFO 0001 WVAL ((320 LAND JtOFOO) SHR 08) 

00F2 0004 WVAL ((320 LAND $00F0) SHR 04) 

00F4 0000 WVAL ((320 LAND 55000F) SHR 00) 

IMAP DRIVE- starting head number (0 if unmapped) 
00F6 0004 WVAL BSHED 

IDrive physical heads per logical drive 
00F8 0004 WVAL MXHED 

IDRIVE LOW CURRENT/PRE-COMP CYL 
OOFA 0000 WVAL ((132 LAND 550FOO) SHR 08) 

OOFC 0008 WVAL ((132 LAND JOOFO) SHR 04) 

OOFE 0004 WVAL ((132 LAND JtOOOF) SHR 00) 

ISeek step interval time = 24.2us 

I T = (( N • 2.2US ) + 4.4us + Tpw ) 

I N = ((( T - Tpw ) - 4,4us ) / 2.2US 
0100 0000 WVAL (((((242 - 66) - 44) / 22) LAND JfOFOO) SHR 8) 

0102 0000 WVAL (((((242 - 66) - 44) / 22) LAND JtOOFO) SHR 4) 

0104 0006 WVAL (((((242 - 66) - 44) / 22) LAND JOOOF) SHR 0) 

ISeek step pulse= 6.6us 

I Tpw s (( N • 2.2US ) •¥ 2.2US ) 

IN = (( Tpw - 2.2us) / 2.2us) 
0106 0002 WVAL ((66 - 22 ) / 22) LAND JJOOOF 

IDrive spin up time = 20sec 

I T = ( N » 1.0ms ) 
0108 0004 WVAL ((20000 LAND jfOFOOO) SHR 12) 

010A OOOE WVAL ((20000 LAND jfOFOO) SHR 8) 

010C 0002 WVAL ((20000 LAND ?tOOFO) SHR 4) 

010E 0000 WVAL ((20000 LAND $000F) SHR 0) 

=00000004 UNIT EQU UNIT+1 IINCR UNIT CTR 

=00000120 ORG (PRMRLO+(CPBLK»UNIT)) IFLOPPY DRIVE #0 

PRMRXO: 
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=000A RADIX 10 Idefault decimal radix 

I 

I QDME 242- 8" DRIVE 

IDrive ID= 8" drive, RX02 type - DIO 
sBBOO DRTYPE.EQU FPID+RX02+SZ8+IL 

0120 OOOB WVAL $0B 

0122 0008 WVAL %8 

0124 0000 WVAL %0 

0126 0000 WVAL %0 

IDrive physical cylinders 
0128 0000 WVAL ((077 LAND JtOFOO) SHR 8) 

012A 0004 WVAL ((077 LAND $00F0) SHR 4) 

012C OOOD WVAL ((077 LAND $000F) SHR 0) 

IMap drive- base head 
012E 0000 WVAL 

IDrive physical heads 
0130 0002 WVAL 2 

IDrive low current/pre-comp cyl 
0132 0000 WVAL ((044 LAND $0F00) SHR 8) 

0134 0002 WVAL ((044 LAND $00F0) SHR 4) 

0136 OOOC WVAL ((044 LAND $000F) SHR 0) 

ISeek step interval time s 3 MS 

I T = (( N • 2.2US ) + 4.4us + Tpw ) 
0138 0005 WVAL ((((30000 - 110 - 22 ) / 22) LAND JtOFOO) SHR 8) 

013A 0004 WVAL ((((30000 - 110 - 22 ) / 22) LAND JfOOFO) SHR 4) 

013C OOOD WVAL ((((30000 - 110 - 22 ) / 22) LAND 35000F) SHR 0) 

ISeek step pulse= llus 

I Tpw = (( N » 2.2US ) + 2.2US ) 
013E 0004 WVAL ((110 - 22 ) / 22) LAND $000F 

IHead load time s 50ms 

I T = ( N • 1.0ms ) 
0140 0000 WVAL ((50 LAND ^fOFOO) SHR 8) 

0142 0003 /■ WVAL ((50 LAND JtOOFO) SHR 4) ^ fi^ 

0144 0002 , WVAL ((50 LAND jtOOOF) SHR 0) 

IHead unload time s 2 sec 

I T = ( N • 1.0ms ) 
0146 0007 WVAL ((2000 LAND $0F00) SHR 8) 

0148 OOOD WVAL ((2000 LAND ItOOFO) SHR 4) 

014A 0000 WVAL ((2000 LAND $000F) SHR 0) 

=00000158 ORG (PRMRXO+CPBLK) IFLOPPY DRIVE #1 

0158 PRMRX1: 
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.OOOA RADIX 10 Idefault decimal radix 

I 

I QUME 242- 8" DRIVE 

IDrive IDs 8" drive, RX02 type - DY1 
=B800 DRTYPE.EQU FPID+RX02+SZ8+IL 

0158 OOOB WVAL ^fOB 

015A 0008 WVAL %B 

015C 0000 WVAL %0 ^, . 

IMapped drive flag (=0 for floppy) 

015E 0000 WVAL %0 

IDrive physical cylinders 
0160 0000 WVAL ((077 LAND JfOFOO) SHR 8) 

0162 0004 WVAL ((077 LAND JtOOFO) SHR 4 

0164 OOOD WVAL ((077 LAND JfOOOF) SHR 0) 

IMap drive- base head 

0166 0000 WVAL 

IDrive physical heads 

0168 0002 WVAL 2 

IDrive low current/pre-comp cyi 
016A 0000 WVAL ((044 LAND 560F00) SHR 8) 

016C 0002 WVAL ((044 LAND ItOOFO) SHR 4) 

016E OOOC WVAL ((044 LAND ttOOOF) SHR 0) 

ISeek step interval time s 3 MS 
I T = (( N » 2.2US ) + 4.4US + Tpw ) 
0170 0005 WVAL ((((30000 - 110 - 22 ) / 22) LAND JOFOO SHR 8 

Alio nnnii WVAL ((((30000 - 110 - 22 ) / 22) LAND %00F0) SHR ^) 

oln OOo2 VvfL ((((30000 - 110 - 22 )/ 22) LAND »000F) SHR 0) 

ISeek step pulses 11us 
I Tpw = (( N » 2.2US ) + 2.2US ) 
0176 0004 WVAL ((110 - 22 ) / 22) LAND *000F 

IHead load time = 50ms 
I T s ( N • 1 .0ms ) 
0178 0000 WVAL ((50 LAND JfOFOO) SHR 8) 

017A 0003 WVAL ((50 LAND tfOOFO) SHR 4) 

one 0002 WVAL ((50 LAND ItOOOF) SHR 0) 

IHead unload time s 2sec 
I T = ( N • 1 .0ms ) 
OiTE 0007 WVAL ((2000 LAND ^OFOO) SHR 8) 

80 OOOD WVAL ((2000 LAND $00F0) SHR 4 

0182 0000 WVAL ((2000 LAND JtOOOF) SHR 0) 

= 00000200 ORG (CPRGM+Jt ( 10) 51 2) ISET END OF PROM AREA 

END 
No errors detected 
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ikPPEKDIX B 
DBIYE fEHDOR STATUS REPORT 

The following information outlines the various Winchester and 
floppy disk drives that have been verified for operation with the 
VIIC--05/5 and ¥IlC-05/8 disk controller. Configuration PROMs 

exist for each of jthese manufacturers. 
Floppy Disk Drives 

There are four classes of floppy drives which AED supports in a a 
variety of configurations. 

5 1/4" Equivalent to Qume 592, i.e., a 3 ms step rate, and 
1 second motor on time. 

Such drives include: 

Qume 592, Tandon TM100-4, YE-Data YD-280 
Mitsubishi M4853. 

5 1/4" Equivalent to Shugart SA^60/SA350, i.e., a 6 msstep 
rate, and a 1 second motor on time. 

8" Equivalent to Qume 242/ Shugart SA850, i.e., a 3 ms 

step rate, an independent head load control (50 ms 
head load delay), with the motor continuously 
spinning. 

Such drives include: 

Qume DT8 A 242, Shugart 850 

(but NOT the SA800 due to the 8 ms step rate), YE 
Data YD-174 and YD-180, MPI 42, and Mitsubishi 
M2894-63 A M2896-63. 

8* Equivalent to Shugart SA860/Tandon 848, i.e., a 3 

ms step rate, and a motor on control (1 sec motor 
on delay) located on the "head load" pin. This also 
supports the 5 1/4" drives offering 8" capacity, 
and can also be used for the Qume 242 type 
described above (but with a longer head load 
delay) . 

Such drives include: 

Tandon TM848-X, Shugart SA860 (8"), as well as YE 
Data YD-380, Mitsubishi M4854, and TEAC FD55G (5 
1/4"). 

The Winchester drives that are supported by AED as a class are: 
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ST412 306 cylinders, with 2, 4, 6, or 8 heads. Either an RL01 on 
2 heads, or an RL02 on 4 heads. Buffered step rate of 25 
us. Write precompensation on cylinders above 128. 



640 



8 



640 cylinders, with 2, 4, 6, or 
heads. Buffered step rate of 25 us, 
on all cylinders. 



heads, an RL02 on 2 
write precompensation 



Larger voice coil drives will be supported upon demand. 

HOTE: On 15-Sept-84, the dash numbers for the 20 Mby--306 
cylinder drives was changed to include the operation of 
the Seagate ST425 drive, as well as other drives. The 
previous dash numbers are not compatible with the Seagate 
drive. 

Configuration Pro« Part Kuabers Cross Beference 



5 1/4* Flpy 


Pros 


Old Prom 


8" Flpy 


ProB 


Old ProB 


Config. # 


890063 

-XX 


Dash # 


Config. # 


890063 

-XX 


Dash # 


5P001 


-01 




8P001 


-14 




5P002 


-45 


(-02) 


8P002 


-13 




5P003 


-04 




8P003 


-11 




5P004 


-15 




8P004 


-18 




5P005 


-46 


(-10) 


8P005 


-37 


(-12) 


5P006 


-16 




8P006 


-38 


(-20) 


(5P007) 


-06 


(use 5P002) 


8P007 


non-exi 


stant 


(5P008) 


-05 


(use 5P009) 


8P008 


-21 




5P009 


-39 


(-09) 


8P009 


-42 


(-23) 


5P010 


-40 


(-19) 


8P010 


-24 




5P011 


-07 




8P011 


-25 




5P012 


-17 




8P012 


-26 




5P013 


-08 




8P013 


-27 




5P014 


-34 




8P014 


-41 


(-28) 


5P015 


-35 




8P015 


-29 




5P016 


-44 




8P016 


-30 




5P017 


-55 




8P017 


-31 




5P018 


-73 




8P018 

8P019 

8P020 

8P021 

8P022 

8P023 

8P024 

8P025 

8P026 

8P027 

8P028 

8P029 

8P030 

8P031 
8P032 
8P033 
8P034 
8P035 
8P036 
8P037 
B-2 


-32 
-33 
-36 
-43 
-47 
-48 
-49 
-50 
-51 
-52 

-53 
-54 
-56 

-57 
-58 
-59 
-60 
-66 
-62 
-63 





Configuration 


ProB Part Hiui 


bers 


Cross Reference 




5 1/4« Pipy 


Proa 


Old 


ProB 


8" Flpy 




ProB 


Old Proi 


Config. # 


890063 
-zz 


Dash 


# 


Config. 

8P038 
8P039 
8P040 
8P041 
8P042 
8P043 
aP044 
8P045 


# 


890063 
-zz 

-64 
-65 
-67 
-68 

-69 
-70 
-71 
-72 


Dash # 



Seagate Standard BqulTalents - 5> 10, 15t 20 Hby Drlres 



ST412 like, 5 Mby 
306 cylinders 2 hd 



Standard 1 RL01 
Config. Proms 
1 drive 



2 drive 



1 drive 

Vendor Model 
& tested? 
Ampex 

CMI 

Cogito 

Distron 

Fujitsu 



IMI 



P7 
no 

5206 
no 



507 
no 

M2231 

no 

? 



5006H 
no 

2306 
no 



10 Mby 


15 Mby 


20 Mby 


CPROM 


■otes 


4 hd 


6 hd 


8 hd 


ok? 




1 RL0 2 


1 RL02 
1 RL01 


2 RL0 2 






5P002 


5P006 


5P009 




5 1/4" floppy 


.. 


.. 


-- 




5 1/4" (Shugart) 


8P003 


... 


8P005 




8" (Qume equiv) 


8P004 


8P017 


8P009 




8" (Tandon equiv) 


8P022 


-- 


-- 




8" (1 sided) 


5P003 


-. 


5P010 




5 1/4" floppy 


5P014 


-- 


-- 




5 1/4" (Shugart) 


8P002 


~- 


8P006 




8" (Qume equiv) 


8P008 


-- 


8P014 




8" (Tandon equiv) 


8P023 


— 


-- 




8" (1 sided) 


2 RL01 


3 RL01 








5P005 


5P004 


... 




5 1/4" floppy 


— — 


-- 


-. 




5 1/4" (Shugart) 


8P001 


-- 


.- 




8" (Qume equiv) 


— 


-- 


-- 




8" (Tandon equiv) 



P12 

yes(* ) 

5412 

yes(*) 

CG912 

no 

514 

no 

M2233 
yes 
? 
no 

5012H 
yes(«) 
2312 
no 



P19 
no 

5619 
yes 



519 
no 

M2234 
no 

no 

5018H 
no 



P27 
yes 



D526 
no 

M2235 
yes 



yes 



full high 



no, step timing difference 
AED has some proms avail 
yes 1/2 high 



yes 
yes 
? 

yes 
? 



full high 
full high 
1/2 high 

full high 
1/2 high 
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ST412 
like 


5 Mby 
2 hd 


10 Mb 
H hd 


Microscienoe 


-- 


HH612 
yes 


Mi ni s or i be 


2006 
no 


2012 
no 




3006 
no 


3012 
no 



10 Mby 15 Mby 20 Mby 
6 hd 8 hd 



Mitsubishi 



NEC 



Rodime 



Seagate 



Shugart 



Tandon 



TEAC 



M4 86 3-2 M4 86 3~3 — 

no no 

D5214 D5224 D5234 

no no no 

R0201 R0202 R0203 

no no no 

R0351 R0352 

no yes(») 

ST4 06 ST412 STM19 

no yes yes 

ST212 
yes(») 

SA607 SA612 

no no 

SA706 SA712 

no no 

TM501 TM502 TM503 

no yes(*) no 

TM2 51 TM2 52 

no ,yes(») 

? ? ? 

no yes(*) no 



D5244 
no 

R0204 
yes 



STM25 
yes 



CPROM 
ok? 


■otes 


yes 


1/2 high 
¥05, read i 


? 


full high 


? 


1/2 high 


? 


full high 


yes 


full high 


yes 


full high 



yes 

yes 

yes 

? 

yes 

yes 

yes 

yes 



3.5", 1/2 high 



full high 

425 = new CPROM 

1/2 high 



full high 



1/2 high 



full high 



1/2 high 



Mfg under Seagate 
license (avail in 
J a pa n o nl y ) 



HOTES 



yes (») was tested by a customer, not AED. 

no has not been tested on ¥110-05. «««« 

S?ROM yes is compatible with standard lED configuration PROM 

no is not 
? 



is not known (spec not received) 
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612 cylinder standard equlTalents - 10, 20, 30, 40 Mby DrlTes 

AED 
612 cylinders 10 Mby 20 Mby 30 Mby 40 Mby CPBOM lotos 

2 hd 4 hd 6 hd 8 hd ok? 

Standard --- — ----« ----» ----- -- --------- 

Config Proms 1 RL02 2 RL02 3 RL02 4 RL02 
Available 

5P015 5 1/4" floppy 
-- " -- -- -- 5 1/4" (Shugart) 

8" (Qume equiv) 
8P015 8P016 8" (Tandon equiv) 



Vendor Model 












& tested? 




----- 






~"" 


CMI 


CM6213 


CM6426 


CM56 40 


--- 


yes 




no 


no 


no 






Mini scribe 


— — — 


— — — 


— — — 


5451 
no 


? 


Rodime 


R0201E 


R0202E 


R0203E 
R0206 


R0204E 
R0208 


yes 




no 


no 


no 


yes(») 




Tulin 


TL213 


TL226 


TL240 


— 


yes 




no 


no 


yes 







full hi 640 cyl 
full hi ? cyl 
full hi 640 cyl 

1/2 high 640 cyl 



Botes: 



yes (*) was tested by a customer, not AED. 

no has not been tested on VIHC-05. 

CPROM yes is compatible with standard AED configuration PROM 

NO IS NOT 

? is not known (spec not received) 

Configurations Available for Higher Capacity Drives 



2 RL02 + 1 RL01 drives 



CDC Wren 9415-36-5 36.3Mby unfmt, 5hd, 679cyl, 45ms 

8P019 with 2 X 8*' floppies (Tandon equivalent) 



3 RL02 drives 



Quantum Q540 42.6Mby unfmt, 8hd, 512cyl, 49ms, 

Production 8/84 

8P024 with 2x8" floppies (Tandon equivalent) 

8P025 with 2x8" single sided floppies 

(SA800/810) 

Syquest SQ338 

8P039 with 2x8" floppies (Tandon equivalent) 
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3 RL02 + 1 RL01 drives 

Atasl 3046 46.3Mby unfmt, Thd, 635cyl, 30ms, 

production 3/83 

5P018 with 2 X 5-1/4" floppies (Qume 

equivalent) 
8P02.0 with 2x8" floppies (Tandon equivalent) 



4 RL02 drives 



Fujitsu M2242AS 55.0Mby unfmt, 7hd, 754cyl, 35ms, 

production 8/84 
Priam 502 55.0Mby unfmt, 7hd, 755cyl, 32ms, 

production 11/83 
Atasi 3051 51.0Mby unfmt, 7hd, 704 cyl 

8P026 with 2x8" floppies (Tandon equivalent) 

Micropolis 1304 51.9Mby unfmt, 6hd, 830cyl, 30ms, 

production 9/83 

8P027 with 2x8" floppies (Qume/NEC equivilent) 

Cartridge Drives - Seagate ST506 Coapatlble 

Available Configuration Proas: 

Syquest SQ306F/R 5.1 Mby Formatted (servo before index) 
Western Dynex 5.1 Mby Formatted (servo on Track -1) 

5P015 DLO: (RL02) Seagate ST412 DYO: (AED RX02) Qume 592 
DL1: (RL01) Syquest SQ306 DY1: (AED RX02) Qume 592 

8P021 DLO: (RL02) Seagate ST412 DYO: (RX01/02) Qume type 
DL1: (RL01) Syquest SQ306 DY1: (RX01/02) Qume type 

8P033 DLO: (RL02) Seagate ST425 DYO: (RX01/02) Tandon type 
DL1: (RL02) Seagate ST425 DY1: (RX01/02) Tandon type 

8P032 DLO: (RL01) Syquest SQ306 DYO: (RX01/02) Tandon type 
DL1: (RL01) Second SQ306 DY1: (RX01/02) Tandon type 
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SyQuest SQ312RD 10.2Nb7 foraatted 612 ojl, serTO before Index 

This drive requires PCB 1201791 Microcode BeTlsion K or later. 

5P017 DLOi (RL02) Seagate ST425 DYO: (AED RX02) Qume type 

DL1: (RL02) Seagate ST425 DYI: (AED RX02) Qume type 

DL2: (RL02) Syquest SQ312 

8P028 DLO: (RL02) Seagate STM25 DYO: (RX01/02) Tandon type 

DL1; (RL02) Seagate ST425 DYI: (RX01/02) Tandon type 

DL2: (RL02) Syquest SQ312 

8P029 DLO: (RL02) Syquest SQ312 DYO: (RX01/02) Tandon type 

DL1: (RL02) Second SQ312 DYI: (RX01/02) Tandon type 

DMA Systeas 350 10.2Mby foraatted 612 cyl, servo before index 

This drive requires PCB 120179* Microcode Revision L or later. 

8P031 DLO: (RL02) DMA 360 DYO: (RX01/02) Tandon type 

DL1: (RL02) Second DMA 360 DYI: (RX01/02) Tandon type 

The following drives are not compatible with ¥lIC-05. They are not 
Seagate ST506 compatible. These drives are hard sectored, servo 
between sectors. 

DMA Systems S.IMby formatted, 33 sectors/track 

Memorex (2nd source) 5.2Mby formatted 

IOMEGA Beta-5 5.1Mby formatted, 52 sectors/track, floppy 

Microstorage MS212 lOMby formatted, 1/2 high, spec not recv»d. 

Additional Drives Less Than 20 Mby 

The following drives need special configuration PROMS, as they 
differ in the number of heads & cylinders, or step rate. 

CMI 5 412 10. 4 Mby formatted 

5P011 one RL02, plus one 5 1/4" floppy 

5P013 two RL01, plus one 5 1/4" floppy 

CMI 5619 15.6Mby formatted 

5P012 three RL01, plus two 5 1/4" floppies 

8P018 one RL02, one RL01, plus two 8" Tandon type 

floppies 

Seagate ST506 5.2Mby formatted 

8P045 one RL01, plus two 8" Tandon type floppies 
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Unless otherwise anotated, the 
configuration proms available. 



following drives do not have 



Yendor 



Model 



(2) 

(2) 
(2) 



(2) 
(3) 



CDC 

^Cricket" 

Seagate 

Tandon 

CMI 

Tandon 

Atasl 

CDC 

"Wren" 

Evotec 

Memorex 

Quantum 



9270-6 5.2 Mby, 3.5 



2 hd- ? cyl, 117ms 



ST5 06 
602S 
CM 6 2-1 3 
603E 
3320 
9^15-5/21 

5530 

512 

Q520 



5.2 Mby formatted, 4 hd-156 cycles 
5.2 Mby formatted, 4 hd-156 cyl, 153ms 
10.4 Mby formatted, 2 hd-640 cyl, 40 ms 
10.4 Mby formatted, 6 hd-230 cyl, 210ms 
15.6 Mby formatted, 3 hd-635 cyl, 30ms 
15.6 Mby formatted, 3 hd-675 cyl, 45ms 



15.6 Mby 
15.6 Mby 
15.6 Mby 



formatted, 6 
formatted, 3 
formatted, 4 



hd-375 
hd- ? 
hd-512 



cyl, 49nis 
cyl, 25ms 
cyl, 45ms 



Votes: 



(1). Requires custom configuration PROM. 

(2). Requires custom configuration PROM. Supported only on 
120179-xx PCB (VIIC-05/5 or YIHC-05/8) . 



20 Megabyte Drives (Coaplete List) 









Unf oraatted 


Heads/ATg 


Avail 








Capacity Cylinders 


Access 


1st Ship 


(1) 


Seagate 


425 


25 




8/306 


65ms 


(6/84) 




Seagate 


4026 


25.6 




4/? 


40ms 


(4/85) 




Seagate 


225 


? 20Mbyfmt 


1/2 high 




(1) 


Dlstron 


526 


25.5 




8/306 


77ms 


(N/A) 


(3) 


Dlstron 


D7xx 


26.9 




3/? 


35ms 


(N/A) 




Ml or OS cl 


HH725 


25.5 




? 


80ms 






NEC 


D5244 


25.8 




? 






(3) 


Mlcropo 


1302 


25.9 




3/83 


30ms 


(9/83) 


(1) 


Fuj Itsu 


2235 


26.2 




8/306 


85ms 


(9/83) 


(2) 


Tulln 


TL226 


26.7 




4/640 


75ms 


(3/84) 


(2) 


CMI 


CM6426 


26.7 




4/640 


40ms 


(8/83) 


(1) 


Ampex 


27 


27 




8/320 


85ms 


(5/83) 


(1) 


Rodlme 


R0204 


' 27.7 




8/320 


85ffls 


(10/82) 


(2) 


Rodlme 


R0202E 


26.7 




4/640 


55ms 


(2/84) 




Tandon 


703 


30.1 




? 


39ms 


? 


(3) 


Vertex 


V130 


30.8 




3/987 


30ms 


(10/85) 


(3) 


Cynthia 


D530 


30.8 




3/987 


30ms 


sVertex V130 




Tandon 


TM703 


31 




5/? 


39ms 


7 




Evotec 


5540 


31.2 




8/37 5 


(N/A) 




(3) 


Quantum 


Q530 


31.9 




6/512 


49ms 


(8/84) 




Syquest 


SQ325F 


25.5 




4/612 


99ms 


(5/85) 




Mlnlscrlbe8425 


21 


.4Mbyfmt 




6 8ms 


(7/85) 


Notes: 















(1), (2). Standard Configuration 

(3). Requires custom configuration PROM. Supported only on 

120179-xx PCB (¥IlC-05/5 or WIHC-05/8) . 
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Drives Over 20 Nby (formatted) 



Unforaatted 
Capacity 



Heads/ 
Cylinders 



Access 



iTailability 
(1st ship) 



26.2 Hby - 2 Z BL02 
1 Z BL01 

(2) Fujitsu M2241AS 

(2) Atasi 3033, 

(2) Memorex 513 

(4) CDC 9M15-5/36 

31.5 Mby - 3 Z BL02 



(31.24 Mby unfBt, Bin, or 3013 tracks) 



31.4 
33.1 
39.3 
36.3 



4/754 35ins (8/84) 

5/635 (10/85) 

5/? 25ms ? 

5/pt9' 45ms (10/85) 






(1,3)Tulin 

1/2" high 

(1) CMI 

(1) Rodime 

(1) Rodime 

(2) IMI 

(4) Quantum 
(2) Micropo 
(2) Micropo 
(2) Distron 

Miniscr ? 
(4,3)SyQuest 



240 



5640 

R0203E 

R0206 

5650H 

Q540 

1323 

1303 

D7xx 

5338 

SQ338 



(37.5 Mby unfBty Bin, or 3615 tracks) 

40.0 6/640 75ms now(4/84) 



40.0 

40.0 

40.0 

41 .0 

42.6 

42.6 

43.2 

44.9 

? 

38.2 



6/640 



40ms now(8/83) 



6/640 


55ms 


now( 1/84) 


6/640 


55ms 


nowCl .84) 


8/7 


49ms 


now 


8/512 


49ms 


now (8/ 84) 


4/1022 


25ms 


? 


5/830 


30ms 


now (9/ 83) 


5/? 


35ms 


(N/A) 


? 




? 


6/612 


99ms 


(5/85) 



36.7 Mby - 3 Z BL02 
1 Z BL01 

(4,3)Atasi 3046 
(2) Maxtor ? 



(42.54 Mby unfat. Bin, or 4218 tracks) 



46.3 
47.8 



7/635 
6/918 



now? 
11/83? 



41.9 Mby - 4 Z BL02 (50.0 Mby anfBt„ Bin, or 4820 tracks) 



(2) Tandon 

(1) Miniscri 

(2) Vertex 
(2) Cynthia 
(4,3)Microp. 
(1 ,3)Rodime 

( 1 ,3)Rodime 
(4) Priam 
(4) Fujitsu 
(2) Memorex 
(4) Atasi 

Motes: 



705 

5451 

V150 

D550 

1304 

R0204E 

R0208 

502 

M2 2 42AS 

514 

3051 



50.1 

? 

51 .4 

51 .4 

51.9 

53.3 
It 

55.0 
55.0 
55.1 
51 .3 



? 39ms ? 

8/? 90ms ? 

5/987 30ms now? 

5/987 30ms = Vertex VI 50 

6/830 30ms now(9/83) 

8/640 55ms now( 1/84) 
It n n 

7/755 32ms now( 11/83) 

7/754 35ms now(8/84) 

7/ 25ms ? 
7/704 



(1). Standard configuration. 

(2). Requires custom configuration PROM. Supported only on 

120179-xx PCB (WIHC-05/5 or WlBC-05/8) . 
(3). Tested on YlHC-05. 
(4). See Sheet 6 for prom. 
(?). Specification not received by AED. 
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5 1/4" FLOPPT DISI, 1/2 height (1.6") or full high (3.4") 

(these emulate a RX02 disk on a double sided drive) 

General: 2 Side, 250Kbps, I.OMby, 96Tpi, 80Tk, 

94 ms ayg access at 3 ns step 

Alps AFD222 1/2 high 

Canon MDD221 3/8 high 

(1) CDC 9429 1/2 high, 3ms step, 15ms settle 

Epson SP570 1/2 high 

Epson Sb540 1/2 high 

Hi Tech 596-10 1/2 high 

1,4)Mits. M4853 1/2 high, 3ms step, 15ms settle, 250ms start 



(1 
(1 
(1 

(1 
(1 

(1 
(1 
(1 



(2 

(2 
(2 
(2 
(1 

(2 
(2 
(1 
(1 

(2 



Philips X3134 1/2 high, 3ms step 

Sangyo FB504 1/2 high, 3ms step 

Qume 192 1/2 high, 3ms step, 15ms settle, 500ms start 

Remex RFD965 1/2 high 

Shugart SA465 1/2 high, 3ms step, 15ms settle, 500ms start 

Sumitomo FDA5300 1/2 high, 3ms step, 15ms settle, n.s. start 

Tandon TM55-4 1/2 high 

4)TEAC FD55F 1/2 high, 3ms step, 1 5ms settle, 400ms start 

TEK (NSA) FB504 1/2 high, 3ms step 

YE Data YD480 1/2 high, 3ms step 

BASF 6238 2/3 high 

Remex RFD960 2/3 high, 5ms step, 25ms settle, 200ms start 

4)CDC 9409T full high, 5ms step, 15ms settle, 50ms h.load 

MPl 92 full high, 5ms step, 25ms settle, 35ms h.load 

Microp 1115VI full high, 6ms step 

4)Qume 592 full high, 3ms step, 1 5ms settle, 1 000ms 

start 

Remex RFD960 full high, 5ms step 

4)Shug SA460 full high, 6ms step, 15ms settle, 200ms start 

Tandon TM100-4 full high, 3ms step, 15ms settle, 250ms start 

4)YE Data YD280 full high, 3ms step, 15ms settle, 1000 ms 

start 

WST FDD221-5 full high, 5ms step 



Floppy Disk — 3-5" Diskette — 5 1/4" Interface 

(these emulate a RX02 disk on a double sided drive) 

General: 2 Side, 250Kbps, I.OMby, 135Tpi, 80Tk, 158ms avg access 

Epson SMD180 

Mitsubishi MF353 

(2,4)Shugart SA350 1/2 high, 6ms step, 15ms settle, 500ms 

start 
TEAC FD-35F 

Rotes: 

1. Uses standard 5 1/4" configuration PROM. 

2. Requires 5 1/4" (Shugart) configuration PROM. 

3. Needs custom configuration PROM. 

4. Tested on ¥INC-05. 



B-10 



1/4" Floppy Disk, with 8* PerforMance, with 5 1/4" Interface 

(these use the 8" floppy configuration PROM, emulating 
RX01, RX02, or RX03 floppy disks), with motor on control. 



General : 2 Side, 1/2 


high, 500Kbps, 


1.6Mby, 9i 


seek 








(2,4)C Itoh 


YD380T 


1/2 high, 3ms 


step, 1 5ms 


Epson 


SD560 


1/2 high 




HiTech 


596-.16 


1/2 high 




Micropo 


1117VI 


full hi 




(2) Hits 


M4 854 


1/2 high,3ins 


step, 1 5ms 


(2) Philips 


X3138 


1/2 high,3ins 


step 


(2) Shugart 


SA475 


1/2 high, 3ms 


step, 1 5ms 


TEAC 


FD55G 


1/2 high 




(2,4)IE Data 


yD380 


1/2 high, 3ms 


step, 1 5ms 


Hits 


M4 855 


1/2 high 2.0Mby 


Tandon 


TM102-2 


> full hi 2.0Mby 



91ms avg 



settle, 250ms start 
settle, 500ms start 
settle, 1 000ms start 



Floppy Disk — 8", 1/2 lieiglit (2.3") 

General: 2 Side, 1/2 high, 500Kbps, 1.6Mby, 48Tpi, 77Tk,76ms avg 
access 



BASF 


6105 


1/2 


high 






(1) MPI 


42 


3/8 


high, 3 ms step 




(1) Hits 


M2 896-6 3 


1/2 


high, 3ms 


step, 1 5ms 


settle, 35ms h.load 


(1,4)NEC 


FD1165 


1/2 


high, 3ms 


step, 1 5ms 


settle, 35ms h.load 


(1,4)Qume 


242 


1/2 


high, 3ms 


step, 1 5ms 


settle, 50ms h.load 


(2) Shugart 


SA860 


1/2 


high, 3ms 


step 




(2,4)Tandon 


TM848e-2 


1/2 


high ,3ms 


step, 1 5ms 


settle, 500ms start 


Toshiba 


ND40D 


1/2 


high 




94ms 


(1,4)YE Data 


YD 180 


1/2 


high, 3ms 


step, 1 5ms 


settle, 50ms h.load 



Floppy Disk — 8", full height (4.5*) 

General: 2 Side, 1/2 high, 500Kbps, 1 .6Mby , 48Tpi , 77Tk, 76ms avg 
access 

(1) CDC 9406-4 2 side, 3ms step, 15ms settle, 35ms hd load 

(1) Decitek 8302/T .2 side, 3ms step, 1 5ms settle, 35ms hd load 
(1) Hits M2894-63 2 side, 3ms step, 1 5ms settle, 35ms hd load 

(1) Memorex 552 2 side, 3ms step, 15ms settle, 35ms hd load 

(?) MFE 750 2 side, ? ? ? 

(1) Qume DT8 2 side, 3ms step, 15ms settle, 35ms hd load 

(1) Shugart SA850 2 side,3m5 step, 15ms settle, 35ms hd load 

(1) YE Data YD174D 2 side, 3ms step, 15ms settle, 35ms hd load 

(3) CDC 9404B 1 side, 10ms step, 15ms settle, 60ms hd load 

(3) Memorex 550 1 side, 6ms step, 15ms settle, 35ms hd load 

(3) Shugart SA800/1 1 side, 8ms step, 8ms settle, 35ms hd load 

(?) Siemens 100-8 ? side, 3ms step, 15ms settle, 25ms hd load 
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Motes: 

1. Uses either 8" configuration PROM. 

2. Uses 8" (Tandon) configuration PROM, 

3. Requires custom configuration PROM. 

4. Tested on WINC-05. 

5. (?) Specifications not provided to ABD. 
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APPENDIX C 
PROM AVAILABILITY LIST 

iriNC~B5/5, 05/8 Board Configurations Sorted fcy ^pe 

120179 890063 Winchesters Floppies 

BTA C PROM 

Type is 8* Qume 242 or Equivalent 

-01 -11 10 Mfcy— one ST412 two 8" head-load floppy 

-04 -13 20 Mby~two ST412 two 8" head-load floppy 

-02 -12(-37) 20 Mby — one Ro 204 two 8" head-load floppy 

(ST425) 

-06 -20 (-38) 40 Mby — two Ro 204 two 8" head-load floppy 

(ST425) 

Type is 8" Tandon or Others 

-03 -18 10 Mfcy— one ST412 two 8" motor-on floppy 

oype is 8" NEC Floppy 

-10 -12(-37) 20 Mby— one Ro 204 two 8" NEC floppy 

(ST425) (currently delivered as 120245-01) 

Type is with Sigma RX02 double-sided floppy compatibilily. 1st 
issue was EDAX. Also delivered as 120245-02 with -70 
configuration prom. 

-11 10Mby— one ST412 two 8" motor-on floppy 

-12 -62(-70) 10Mby— one ST412 two 8" 

Type is Without AED Prompt (YD 380 drive) 

-05 -26 20 Mby — one Ro 204 two 8" motor-on floppy, 

$ prompt 

-07 -27 40 Mby — two Ro 204 two 8" motor-on floppy, 

$ prompt 

Type is AED Format 5" Floppy 

-08 -02(-45) 10 Mby — one ST412 one (two) 5" floppy 

(same as 120120-01 pwa) 
-09 -09(-39) 20 Mby — one Ro 204 two 5" floppy 

(same as 120119-02 pwa) 

General Note: Configuration PROM in parenthesis is being 
incorporated into the board, and adds the support listed in 
parenthesis. 
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WINC-B5/5 



Model 
Number 



Fart 
Nimber 



Description 



5P001 



5P002 



5P003 



5P004 



5P005 



5P006 



890063-01 E 



890063-02 E 



890063-45 E 



890063-04 E 



890063-15 E 



890063-10 E 



890063-46 E 



890063-16 E 



5P007 890063-06 E 

5P008 890063-05 E 



DL0- (RL01) Seagate ST506 5,24Mby 
Dy0- (AED RX02) 5 1/4" Qume 592 

DL0- (RL02) Seagate ST412 10.4 8Mby 
Dy0- (AED RX02) 5 1/4" Qume 5 92 

DL0- (RL02) Seagate ST412 10.48Mby 
Dy0- (AED RX02) 5 1/4" Qume 592 
DY0- (AED RX02) 5 1/4" Qume 592 

DL0- (RL02) Seagate ST412 10.48Mby 

DLl- (RL02) 2nd ST412 10.48Mby 

Dy0- (AED RX02) 5 1/4" Qume 592 

Dy0- (AED RX02) 5 1/4" Qume 592 

DL0- (RL01) Seagate ST419 15.72Mby 

DLl- (RL01) mapped 3 RL01'S 

DL2- (RL01) 

Dy0- (AED RX02) 5 1/4" Qume 592 

Dyi- (AED RX02) 5 1/4" Qume 592 

DL0- (RL01) Seagate ST412 10.4 8Mby 
DLl- (RL01) mapped 2 RL01'S 
Dy0- (AED RX02) 5 1/4" Qume 592 

DL0- (RL01) Seagate ST412 10.4 8Mb7 

DLl- (RL01) mapped 2 RL01'S 

Dy0- (AED RX02) 5 1/4" Qume 592 

Dyl- (AED RX02) 5 1/4" Qume 592 

DL0- (RL02) Seagate ST419 15.72Mby 
DLl- (RL01) mapped 1 RL02+ 1 RL01 
Dy0- (AED RX02) 5 1/4" Qume 5 92 
Dyl- (AED RX02) 5 1/4" Qume 592 

DL0- (RL0 2) AMP/Rodime 20 2 10.4 8Mty 
Dy0- (AED RX02) 5 1/4" Qume 592 

DL0- (RL02) AMP/Rodime 204 20 .96Mty 
DLl- (RL02) mapped 2 RL02'S 
Dy0- (AED RX02) 5 1/4" Qume 592 
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WINC-fl5/5 






Model 
Number 


Part 
Number 


Description 




890063-09 E 


DL0- (RL0 2) 



5P009 



890063-39 E 



890063-19 E 



5P010 



890063-40 E 



5P011 



5P012 



890063-07 E 



890063-17 E 



5P013 



5P014 



890063-08 E 



890063-34 E 



AMP/Rodime 204 20 .96Mby 
DLl- (RL0 2) mapped 2 RL02'S 
Dy0- (AED RX02) 5 1/4" Qume 592 
DYl- (AED RX02) 5 1/4" Qume 5 92 



DL0- (RL0 2) Seagate ST425 or 
AMP/Rodime 204 20.96Mby 
(RL02) mapped 2 RL02'S 
(AED RX02) 5 1/4" Qume 592 
(AED RX02) 5 1/4" Qume 592 



DLl- 
DY0- 
DYl- 



DL0- 
DLl- 
DL2- 
DL3- 
DY0- 
DYl- 



(RL02) AMP/Rodime 204 20.96Mby 
(RL02) mapped 2 RL02'S 
(RL02) 2nd 204 20.96Mby 
(RL02) mapped 2 RL02'S 
(AED RX02) 5 1/4" Qume 592 
(AED RX02) 5 1/4" Qume 592 



DL0- (RL0 2) Seagate ST425 or 
AMP/Rodime 204 20.96Mby 
DLl- (RL0 2) mapped 2 RL02'S 
DL2- (RL02) 2nd 20 .96Mty drive 
DL3- (RL02) mapped 2 RL02'S 
DY0- (AED RX02) 5 1/4" Qume 592 
DYl- (AED RX02) 5 1/4" Qume 592 



DL0- 
DY0- 

DL0- 
DLl- 
DL2- 
DY0- 
DYl- 

DL0- 
DLl- 
DY0- 

DL0- 

DLl- 
DY0- 
DYl- 



(RL0 2) CMI 
(AED RX02) 



5412 10.48MbY 
5 1/4" Qume 592 



(RL01) 
(RL01) 
(RL01) 
(AED RX02) 
(AED RX02) 



CMI 5419 20.96Mby 
mapped 3 RL01'S 



5 1/4" Qume 592 
5 1/4" Qume 592 



(RL01) CMI 5412 10.48Mfcy 
(RL01) mapped 2 RL01'S 
(AED RX02) 5 1/4" Qume 592 

(RL02) Seagate ST412 10.48MbY 
(RL02) Seagate ST412 10.48Mby 
(AED RX02) Shugart SA46 
(AED RX02) Shugart SA46 
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WINC-05/5 



Model 
Nmber 



Bart 
Number 



5P015 



890063-35 E 



5P016 



890063-44 E 



5P017 



063-55 E 



5P018 



890063-73 E 



5P019 



890063-74 E 



5P020 



890063-75 E 



Description 



DL0- 
DLl- 
DL2- 
DL3- 
Dy0- 
DYl- 



(RL02) 
(RL02) 
(RL02) 
(RL02) 
(AED RX02) 
(AED RX02) 



Rodime 204E(208) 
mapped 4 RL02'S 



41.92Mty 



1/4' 
1/4' 



Qume 
Qume 



5 92 
5 92 



nL0- (RL02) Seagate ST412 10.48Mty 
DLl- (RL01) Syquest SQ3 06F cartridge 
Dy0- (AED RX02) 5 1/4" Qume 592 
DYl- (AED RX02) 5 1/4" Qume 5 92 

DL0- (RL02) Seagate ST425 or 

AMPEX 27/Rodime 204 20.96Mby 
DLl- (RL02) mapped 2 RL02'S 
DL2- (RL02) Syquest SQ312 cartridge 
Dy0- (AED RX02) 5 1/4" Qume 5 92 
Dyl- (AED RX02) 5 1/4" Qume 592 



DL0- 
DLl- 
DL2- 
DL3- 
Dy0- 

Dyi- 



(RL02) 
(RL02) 
(RL02) 
(RL01) 
(AED RX02) 
(AED RX02) 



Atasi 3046 
mapped 3 RL02' 
and 1 RL01 



1/4" 
1/4' 



Qume 
Qume 



592 
5 92 



DL0- (RL02) Seagate ST412 10.48Mty 
Dy0- (AED RX02) 5 1/4" Qume 592 
Dyl- (AED RX02) 5 1/4" Qume 592 
Bootstrap self test enabled. 
Bootstrap graphics self test enabled. 

DL0- (RL01) Syquest SQ306 cartridge 
DLl- (RL01) Second Syquest SQ306 
DY0- (AED RX02) 5 1/4" Qume 592 
Dyl- (AED RX02) 5 1/4" Qume 5 92 
Bootstrap self test enabled. 
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WINC-i5/8 



Model 
Nisnber 



Bart 
Number 



Description 



8P001 



8P002 



890063-14 E 



890063-13 E 



8P003 



8P004 



8P005 



890063-11 E 



890063-18 E 



890063-12 E 



890063-37 E 



890063-20 E 



8P006 



890063-38 E 



DL0- 
DLl- 
Dy0- 
DYl- 

DL0- 
DLl- 
DY0- 
DYl- 

DL0- 
Dy0- 
DYl- 

DL0- 
Dy0- 
DYl- 

DL0- 
DLl- 
DY0- 
DYl- 



(RL01) Seagate ST412 10.48Mfcy 
(RL01) mapped 2 RL01'S 
(RX01/02) 8" Qume 242 
(RX01/02) 8" Qume 242 

(RL02) Seagate ST412 10.48Mby 
(RL02) 2nd S'M12 10.48Mby 
(RX01/02) 8" Qume 242 
(RX01/02) 8" Qume 242 

(RL02) Seagate ST412 10,48Mby 
(RX01/02) 8" Qume 242 
(RX01/02) 8" Qume 242 

(RL02) Seagate ST412 10.48Mfcy 
(RX01/02) YE Data YD180 or YD380 
(RX01/02) YE Data YD180 or YD380 



(RL02) AMP/Rodime 204 
(RL0 2) mapped 2 RL02 
(RX01/02) 8" Qume 242 
(RX01/02) 8" Qume 242 



20.96Mby 
S 



DL0- (RL02) Seagate ST425 20.96Mby or 

AMPex 27/Rodime 204 

DLl- (RL02) mapped 2 RL02»S 

DY0- (RX01/02) 8" Qume 242 

DYl- (RX01/02) 8" Qume 242 

DL0- (RL02) AMP/Rodime 204 20.96Mfcy 

DLl- (RL02) mapped 2 RL02'S 

DL2- (RL02) 2nd 204 20.96Mty 

DL3- (RL02) mapped 2 RL02'S 

DL0- (RX01/02) 8" Qume 242 

DYl- (RX01/02) 8" Qume 242 

DL0- (RL02) Seagate ST425 20,96Mfcy or 

AMPex P27/Rodime 204 

DLl- (RL02) mapped 2 RL02*S 

DL2- (RL02) 2nd 20 .96Mby drive 

DL3- (RL02) mapped 2 RL02'S 

DL0- (RX01/02) 8" Qume 242 

DYl- (RX01/02) 8" Qume 242 
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WINC-05/8 



Model Fart 

Nunber Number 



8P008 



8P009 



890063-21 E 



890063-23 E 



890063-42 E 



8P010 



8P011 



890063-24 E 



890063-25 E 



8P012 



890063-26 E 



8P013 



890063-27 E 



Description 



DL0" (RL02) Seagate ST412 10.48Mfcy 

DLl- (RL02) 2nd ST412 10.48Mby 

Dy0" (RX01/RX02) YE Data YD180 or YD380 

DYl- (RX01/RX02) YE Data yDl80 or YD380 

DL0- (RL02) AMP/Rodime 204 20.96Mby 

DLl- (RL02) mapped 2 RL02'S 

DY0- (RX01/RX02) YE Data YD180 or YD380 

DYl- (RX01/RX02) YE Data YD180 or YD380 

DL0~ (RL02) Seagate ST425 or 

TVMPex 27/Rodime 204 20.96MtY 

DLl- (RL02) mapped 2 RL02'S 

DY0- (RX01/RX02) YE Data YD180 or YD380 

DYl- (RX01/RX02) YE Data YD180 or YD380 



DL0- (RL02) Seagate 
DY0- (RX01/RX02) YE 
DYl- (RX01/RX02) YE 
boot prompt is '$*r 



ST412 10.48Mb7 
Data YD180 or YD380 
Data YD180 or YD380 
floppy is YD380 



DL0- 
DLl- 
Dy0- 
DYl- 
boot 

DL0- 
DLl- 
DY0- 
DYl- 
boot 



(RL02) Seagate ST412 10.48Mby 
(RL02) 2nd ST412 10.48Mby 
(RX01/RX02) YE Data YD180 or YD380 
(RX01/RX02) YE Data YD180 or YD380 
prompt is '$S floppy is YD380 

(RL02) AMP/Rodime 204 20.96Mty 
(RL02) mapped 2 RL02'S 
(RX01/RX02) YE Data YD180 or YD380 
(RX01/RX02) YE Data YD180 or YD380 
prompt is '$', floppy is YD380 



DL0- (RL02) AMP/Rodime 204 20.96Mfcy 

DLl- (RL0 2) mapped 2 RL02'S 

DL2- (RL02) AMP/Rodime 204 20 .96Mby 

DL3- (RL02) mapped 2 RL02'S 

DY0- (RX01/RX02) YE Data YD180 or YD380 

DYl- (RX01/RX02) YE Data YD180 or YD380 

boot prompt is *$*, floppy is YD380 
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WINC-05/8 



Hodel Bart 

NiflBber Number 



Description 



890063-28 E 



8P014 



890063-41 E 



8P015 



890063-29 E 



8P016 



890063-30 E 



8P017 



8P018 



8P019 



890063-31 E 



890063-32 E 



063-33 E 



DL0- 
DLl- 
DL2- 
DL3- 
Dy0- 
DYl- 

DL0- 

DLl- 
DL2- 
DL3- 
Dy0- 
DYl- 

DL0- 
DLl- 
DL2- 
Dy0- 
DYl- 

DL0- 
DLl- 
DL2- 
DL3- 
DY0- 
DYl- 

DL0- 
DLl- 
DY0- 
DYl- 

DL0- 
DY0- 
DYl- 

DL0- 
DLl- 
DL2- 
DY0- 
DYl- 



RL02) AMP/Rodime 204 20.96Mby 
RL02) mapped 2 RL02'S 
RL02) AMP/Rodime 204 20.96Mby 
RL02) mapped 2 RL02'S 
RX01/RX02) YE Data YD180 or YD380 
RX01/RX02) YE Data YD180 or YD380 

RL0 2) Seagate ST425 or 
AMPex 27/Rodime 204 20.96MbY 
RL02) mapped 2 RL02'S 
RL02) second 20.96Mby drive 
RL02) mapped 2 RL02'S 
RX01/RX02) YE Data YD180 or YD380 
RX01/RX02) YE Data YD180 or YD380 

RL02) Rodime 206(203E) 31.44Mby 

RL02) mapped 3 RL02'S 

RL02) 

RX01/RX02) YE Data YD180 or YD380 

RX01/RX02) YE Data YD180 or YD380 

RL02) Rodime 208(204E) 41.92Mfcy 

RL02) mapped 4 RL02'S 

RL02) 

RL02) 

RX01/RX02) YE Data YD180 or YD380 

RX01/RX02) YE Data YD180 or YD380 

RL02) Seagate ST419 15.72Mfcy 
RL01) mapped 1 RL02+ 1 RL01 
RX01/RX02) YE Data YD180 or YD380 
RX01/RX02) YE Data YD180 or YD380 

RL02) CMI 5419 15.72Mby 
RX01/RX02) YE Data YD180 or YD380 
RX01/RX02) YE Data YD180 or YD380 

RL02) CDC9415-36-5 

RL02) mapped 2 RL02'S 

RL01) and 1 RL01 

RX01/RX02) YE Data YD180 or YD380 

RX01/RX02) YE Data YD180 or YD380 
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WINC-05/8 










Model 


Bart 




Nijnber 


Ninber 




Description 


8P020 


890063- 


-36 E 


DL0- 
DLl- 
DL2- 
DL3- 
DY0- 
DYl- 


(RL02} Atasi 3046 

(RL02) mapped 3 RL02'S 

(RL02) and 1 RL01 

(RL01) 

(RX01/RX02) YE Data YD180 or YD380 

(RX01/RX02) YE Data YD180 or YD380 


8P021 


890063- 


-43 E 


DL0- 
DLl- 
DY0- 
DYl- 


(RL02) Seagate S'M12 10.48Mfcy 
(RL01) Syquest SQ306F cartridge 
(RX01/RX02) 8" Qume 242 
(RX01/RX02) 8" Qume 242 


8P022 


890063- 


-47 E 


DL0- 

DLl- 
DY0- 
DYl- 


(RL02) Seagate ST412 or 
Fujitsu 10.4 8 Mty 
(RL02) mapped 2 RL02'S 
(RX01/RX02) Shugart SA800 
(RX01/RX02) Shugart SA800 


8P023 


890063- 


-48 E 


DL0- 

DLl- 
DY0- 
DYl- 


(RL02) Seagate ST412 or 
Fujitsu M2233 10.4 8 Mby 
(RL02) Second 10.48 Mty drive 
(RX01/RX02) Shugart SA800 1 sided 
(RX01/RX02) Shugart SA800 1 sided 


8P024 


890063- 


-49 E 


DL0- 
DT.l- 
DL2- 
DY0- 
DYl- 


(RL02) Quantum Q540 31.44 Mfcy 

(RL02) mapped 3 RL02's 

(RL02) 

(RX01/RX02) Shugart SA86 

(RX01/RX02) Shugart SAB6 


8P025 


890063- 


-50 E 


DL0- 
I3L1- 
DL2- 
DY0- 


(RL02) Quantum Q540 31.44 Mty 

(RL02) mapped 3 RL02's 

(RL02) 

(RX01/RX02) Shugart SA800 1 sided 






- 


DYl- 


(RX01/RX02) Shugart SA800 1 sided 


8P026 


890063- 


-51 E 


DL0- 
DLl- 
DL2- 
DL3- 
DY0- 
DYl- 


(RL02) Fujitsu M2242as 41.92 Mfcy 

(RL02) mapped 4 RL02's 

(RL02) 

(RL02) 

(RX01/RX02) Shugart SA86 0/YD380 

(RX01/RX02) Shugart SA86 0/YD380 


8P027 


890063- 


-52 E 


DL0- 
DLl- 
DL2- 
DL3- 
DY0- 
DYl- 


(RL02) Micropolis 1304 41.92 Mby 

(RL02) mapped 4 RL02's 

(RL02) 

(RL02) 

(RX01/RX02) Qume 242/NEC FD1165 

(RX01/RX02) Qume 242/NEC FD1165 
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wmc-es/s 



Model Part 

Nimber Number 



8P028 



890063-53 E 



8P029 



890063-54 E 



8P030 



890063-56 E 



8P031 



890063-57 E 



8P032 



890063-58 E 



8P033 



890063-59 E 



8P034 



890063-60E 



Description 



DL0- (RL02) Seagate ST425 or 

AMPex 27/Rodime 204 20.96Mty 

DLl- (RL02) mapped 2 RL02'S 

DL2- (RL02) Syquest SQ312 cartridge 

Dy0- (RX01/RX02) YE Data yDl80 or YD380 

DYl- (RX01/RX02) YE Data YD180 or YD380 

DL0- (RL02) Syquest SQ312 cartridge 

DLl- (RL02) second Syquest SQ312 

DY0- (RX01/RX02) YE Data YD180 or YD380 

DYl- (RX01/RX02) YE Data YD180 or YD380 



Atasi 3033 
mapped 2 RL02' 



DL0- (RL02) 

DLl- (RL02) 

DL2- (RL01) and 

DY0- (RX01/RX02) YE 

DYl- (RX01/RX02) YE 

Bootstrap self test 



1 RL01 
Data YD180 
Data YD180 
enabled 



or YD380 
or YD380 



DL0- (RL02) DMA 360 cartridge 

DLl- (RL02) second DMA 360 

DY0- (RX01/RX02) YE Data YD180 or YD380 

DYl- (RX01/RX02) YE Data YD180 or YD380 

Bootstrap self test enabled 

DL0- (RL01) Syquest SQ306 cartridge 
DLl- (RL01) second Syquest SQ306 
DY0- (RX01/RX02) YE Data YD180 or YD380 
DYl- (RX01/RX02) YE Data YD180 or YD380 
Bootstrap self test enabled 



DL0- (RL02) Seagate ST425 or 

AMPex 27/Rodime 204 20.96Mfcy 
(RL0 2) mapped 2 RL02'S 
(RL01) Syquest 
(RX01/RX02) YE 
(RX01/RX02) YE 



DLl- 
DL2- 
DY0- 
DYl- 



SQ3 06 cartridge 
Data YD180 or YD380 
Data YD180 or YD380 
Bootstrap self test enabled 



DL0- (RL02) Seagate ST425 or 
Fujitsu M2235— 20.96Mby 
DLl- (RL02) mapped 2 RL02'S 
DY0- (RX01/RX02) Shugart SA800 
DYl- (RX01/RX02) Shugart SA800 
Bootstrap self test enabled 



sided 
sided 
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WIliC-i5/8 



Model 
Nunber 



Part 
Number 



8P035 



8P036 



890063-66 E 

(equivalent 
890063-37/12 



890063-61 E 
890063-62 E 



8P037 



890063-63 E 



8P03 8 



890063-64 E 



8P039 



890063-65 E 



8P040 



890063-67 E 



(equivalent 
890063-30) 



Description 



DL0- (RL02) Seagate ST425 20.96Mfc)y or 

AMPex 27/Rodiine 204 

DLl- (RL02) mapped 2 FL02'S 

Dy0- (RX01/02) 8" Qume 242 

DYl- (RX01/02) 8" Qume 242 

Bootstrap self test enabled 

Interrupt priority 4 for RL and RX 

Replaced by 8P035 

DL0- (RL02) Seagate ST412 10.48Mby 
Floppy compatible with Sigma RX02 disk 
Dy0- (RX01/02) 8" Shugart SA86 
DYl- (RX01/02) 8" Shugart SA86 
Bootstrap self test enabled 

DL0- (RL02) Quantum Q540 31.44 Mfcy 

DLl- (RL02) mapped 3 RL02's 

DL2- (RL02) 

Floppy compatible with Sigma RX02 disk 

DY0- (RX01/RX02) Shugart SA86 

DYl- (RX01/RX02) Shugart SA86 

Bootstrap self test enabled 

DL0- (RL02) Rodime 202E, CMI 6426 20Mty 
DLl- (RL0 2) mapped 2 RL02's 
DY0- (RX01/RX02) YE Data YD180 or YD380 
DYl- (RX01/RX02) YE Data YD180 or YD380 
Bootstrap self test enabled 



Syquest SQ33 8 
mapped 3 RL02 



DL0- (RL02) 

DLl- (RL02) 

DL2- (RL02) 

DY0- (RX01/RX02) YE 

DYl- (RX01/RX02) YE 

Bootstrap self test 



31.2Mby 

's 



Data YD180 or 
Data YD180 or 
enabled 



YD380 
YD380 



DL0- 
DLl- 
DL2- 
DL3- 
DY0- 
DYl- 



(RL02) Rodime 208(204E) 41.92Mby 

(RL02) mapped 4 RL02's 

(RL02) 

(RL02) 

(RX01/RX02) YE Data YD180 or 

(RX01/RX02) YE Data YD180 or 



E Data YD180 
E Data YD180 
Bootstrap self test enabled 
Interrupt priority is 4 



YD380 
YD380 
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Model 
Number 



Fart 
Hmber 



Description 



8P041 



8P042 



890063-68 E 



DL0- (RL02) Miniscribe 10.48Mby 
Dy0- (RX01/02) Shugart SA86 
DYl- (RX01/02) Shugart SA86 
Bootstrap self test enabled 



890063-69 E DL0- (RL02) 



8P043 



(equivalent 
890063-20/38) 



890063-70 E 



8P044 



890063-71 E 



8P045 



890063-72 E 



8P046 



890063-76 



8P047 



890063-77 E 



DLl- 
DL2- 
DL3- 
DY0- 
DYl- 



Seagate ST425 20.96Mby or 
Ampex P27/Rodiine 204 



(RL02) mapped 2 RL02's 
(RL02) 2nd 20.96Mty drive 
(RL0 2) mapped 2 RL02'8 
(RX01/02) 
(RX01/02) 



8" Qume 242 
8" Qume 242 
Bootstrap self test enabled 
Interrupt priority is 4 



DL0- (RL02) Seagate ST412 10.48Mby 
Dy0- (RX01/02) 8" Qume 242, NEC 1165 
DYl- (RX01/02) 8" Qume 242, NEC 1165 
Floppy compatible with Sigma RX02 disk 
Bootstrap self test enabled 

DL0- (RL02) Quantum Q540 31.44Mty 

DLl- (RL02) mapped 3 RL02's 

DL2- (RL02) 

DY0- (RX01/RX02) 8" Qume 242, NEC 1165 

DYl- (RX01/RX02) 8" Qume 242, NEC 1165 

Floppy compatible with Sigma RX02 disk 

Bootstrap self test enabled 

DL0- (RL01) Seagate SA506 5.24Mby 
DY0- (RX01/02) Shugart SA86 
DYl- (RX01/02) Shugart SA86 
Bootstrap self test enabled 



Seagate ST4038 

or Micropolis 1304 



DL0- (RL0 2) 

DLl- (RL02) 

DL2- (RL02) mapped 3 RL02's 

DY0- (RX01/RX02) 8" 

DYl- (RX01/RX02) 8" 



Bootstrap self test 



Qume 242, 
Qume 242, 
enabled. 



NEC 
NEC 



1165 
1165 



DL0- (RL02) Seagate St412 or 
DLl- (RL0 2) Syquest SQ312 cartridge 
DY0- (RX01/RX02) 8" Qume 242, NEC 1165 
DYl- (RX01/RX02) 8" Qume 242, NEC 1165 
Boost rap self test enabled. 
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Model 
Himber 



Bart 
Munber 



8P048 



890063-78 E 



Description 



DL0- 
DLl- 
DL2- 
DL3- 
Dy0- 
DYl- 



(RL02) 
(RL02) 
(RL02} 
(RL02) 



Rodime 202Er TEAC 520 20Mty 



mapped 
Second 
mapped 



(RX01/RX02) YE 
(RX01/RX02) YE 



Bootstrap self test 



2 RL02*s 

20Mby drive 

2 RL02's 
Data YD180 
Data YD180 
enabled. 



or 
or 



YDS 80 
YDS 80 



8P049 



890063-79 E 



DL0- (RL02) Microscience HA315 - 10Mby 

DLl- (RL02) Syquest SQ312 cartridge 

DY0- (RX01/RX02) 8" Qume 242, NEC 1165 

DYl- (RX01/RX02) 8" Qume 242, NEC 1165 
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Prom Cross Reference (890063-ZX) 



New Configuration ]Proni Nunbers 



890063 

-XX 



-41 
-42 
-43 
-44 
-45 
-46 
-47 
-48 
-49 
-50 
-51 
-52 
-53 
-54 
-55 
-56 
-57 
-58 
-59 
-60 



Conf ig 
8" flpy 



Conf ig 
5" fljy 



890063 

-XX 



Conf ig 
8" fljy 



Conf ig 
5" flFy 



-01 




5P001 


-21 


8P008 






-02 


(use -45) 


-22 


(f reeport) 








-03 


(f reeport) 


-23 


(use - 


42) 




-04 


5P003 




-24 


8P010 






-05 


use -0 9 


5P008 


-25 


8P011 






-06 




5P011 


-26 


8P012 






-07 




5P011 


-27 


8P013 






-0 8 




5P013 


-28 


(use - 


41) 




-0 9 


use -3 9 




-29 


8P015 






-10 


use -46 




-3 


8P016 






-11 


8P003 




-31 


8P017 






-12 


use -37 




-32 


8P018 






-13 


8P002 




-33 


8P019 






-14 


8P001 




-34 






5P014 


-15 




5P004 


-35 






5P015 


-16 


8P007 


5P006? 


-36 


8P020 






-17 




5P012 


-37 


8P005 






-18 


8P004 


5P018 


-38 


8P006 






-19 


use -40 


5P019 


-3 9 






5P009 


-20 

■Hi ^M^M «■(■■» MM •■■ m 


use -3 8 


5P020 


-40 






5P010 



8P014 
8P009 
8P021 



8P022 
8P023 
8P024 
8P025 
8P026 
8P027 
8P028 
8P029 

8P030 
8P031 
8P03 2 
8P033 
8P034 



5P016 
5P002 
5P005 



5P017 



-61 
-6 2 
-63 
-64 
-65 
-66 
-67 
-68 
-69 
-7 
-71 
-72 
-73 
-74 
-75 
-76 
-77 
-78 
-79 
-80 



8P035 
8P036 
8P037 
8P038 
8P03 9 
8P035 
8P040 
8P041 
8P042 
8P043 
8P044 
8P045 



8P046 
8P047 
8P048 



5P018 
5P019 
5P020 
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Boot Message from <::pR0M 

As of Rev G on WINC-i5r a boot 6 character message other then 
AED> can be stored in the configuration proro. Locations 14-lF in 
the CPROM (28-3 f on the listing) contain one nibble (4 bits) of 
the ASCII code in Hex for the char to be displ^ed. If location 
14 is non-zeror the message in prcm will be used otherwise the 
standard the AED> will be used. The WINC-05 micro code 
automatically places a carriage return and line feed before the 
user message and a ispace after it. As an example, to use WINC-B5: 

HEX prom address 14,15 16,17 18,19 1A,1B 1C,1D 1E,1P 

HEX char data 5,7 4,9 4,E 4,3 3,0 3,5 

ASCII char W I N C 5 

Each prom address is 4 bits wide so 1 ASCII character (2 Hex 
digits) takes 2 prtom locations. To terminate a message in less 
than 6 characters, load a zero into the 2 prom locations 
following the last character in your message. 

Oomplez Drives Support 

Version ' E* on the WINC-05/8 board can support complex drives in 
which one plate can be participate into upto three different 
logic drives. (Called section 1, section 2, and section 3.) 
Parameters associated with each section are max cylinder number, 
base head number and max head number. Parameters for section 1 
are stored in CPROM location same as they were before. Parameters 
for Section 2 and Secton 3 are stored in CPROM location 1A4 to 
1F3 (word address) with ten word address for each logic drive. 
See CPTEST. SRC for an example of complex drive configuration. 
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notes: unless otherwise speofied 

i. all resistors are in ohms and are |/4w 
ui«.ess otherwise specfcd. 

2. for module map see sheet 7. gates are in 
order of output pin numbers and are depcted 
fhcm left to right top to bottom order. 



AI9 


• j 


7438 


m 


^ 


14 






n 









-PEF DESIGNATION 

■IC. T*rPE 

■ GATE IS LOCATED ON DESIGNATION SHEET NO. 

• SBkRE GATE 



3. THE FOLLOWING SYMSaS DENOTE RESISTOR NETWORK 
CCNFCURATIONS FOR Rn NOS . I Trt?U 10 . 

-<' 

5 RN2, 220/330 n. PINI-6N0, PINS-Vcc. 

RN 10, 220/330 n. PINt-GND, PlH6-VtC. 



r 



-• BN3 lOOn RN6 2.7K 
j, I RN« 4T0-t 9M7 9.295 

T^ RN5 470 A RNII 1.5 R 



t?l HNB I* 1 PIN I V« [ 

« i 1 RN9 IK I J 



REF DESIGNATION TABLE 1 


desk; 


HIGHEST 
USED 


NOT USED 








A 


A7U 






RN 


RNII 






C 


CI7 


C4 


CR 


CR5 






R 


RIO 


R4,5 


Q 


Q 8 




Y 


Yl 






PULUUP NET TABLE | 


OCSlSNATtOW 


RESISTOR 


+ A 


RN8-3 


+ B 


RIO 











a««cnii»TiaM 



PROD REL 2364 
ECO 2394 
ECO 2397 
ECO ^399 
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